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AMPA: α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid, α-࢔࣑ࣀ-3-ࣄࢻࣟ࢟ࢩ-5-࣓ࢳ
ࣝ-4-࢖ࢯ࢟ࢧࢰ࣮ࣝࣉࣟࣆ࢜ࣥ㓟 
2-AG: 2-arachidonoylglycerol, 2-࢔ࣛ࢟ࢻࣀ࢖ࣝࢢࣜࢭ࣮ࣟࣝ 
CCK: cholecystokinin, ࢥࣞࢩࢫࢺ࢟ࢽࣥ 
CSF: cerebrospinal fluid, ⬻⬨㧊ᾮ 
DAT: dopamine transporter, ࢻ࣮ࣃ࣑ࣥࢺࣛࣥࢫ࣏࣮ࢱ࣮ 
EEG: electroencephalogram, ⬻Ἴ 
GABA: gamma-aminobutyric acid 
GAD67: glutamate decarboxylase 67, ࢢࣝࢱ࣑ࣥ㓟ࢹ࢝ࣝ࣎࢟ࢩ࣮ࣛࢮ 67 
5-HT: 5-hydroxytryptamine (serotonin), ࢭࣟࢺࢽࣥ 
HPA axis: hypothalamus-pituitary-adrenal axis, どᗋୗ㒊-ୗᆶయ-๪⭈⣔ 
HPLC: high performance liquid chromatography, 㧗㏿ᾮయࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮ 
mGlu: metabotropic glutamate, ௦ㅰᆺࢢࣝࢱ࣑ࣥ㓟 
NET: norepinephrine transporter, ࣀ࢚ࣝࣆࢿࣇࣜࣥࢺࣛࣥࢫ࣏࣮ࢱ࣮ 
NMDA: N-methyl-D-aspartic acid, N-࣓ࢳࣝ-D-࢔ࢫࣃࣛࢠࣥ㓟 
PACAP: pituitary adenylate cyclase-activating polypeptide 
PCR: polymerase chain reaction, ࣏࣓࣮ࣜࣛࢮ㐃㙐཯ᛂ 
PET: positron emission tomography 
PICK1: protein interacting with C kinase 1 
PKC: protein kinase C, ࣉࣟࢸ࢖ࣥ࢟ࢼ࣮ࢮ C 
 PPI: prepulse inhibition, ࣉࣞࣃࣝࢫᢚไ 
PV: parvalbumin, ࣃࣝࣈ࢔ࣝࣈ࣑ࣥ 
RGS-4: regulator of G protein signaling 4 
SERT: serotonin transporter, ࢭࣟࢺࢽࣥࢺࣛࣥࢫ࣏࣮ࢱ࣮ 































































⃰ᗘࡣ 0.5㹼2 µM࡛㸪ࢩࢼࣉࢫᑠ⬊࡟࠾࠸࡚ࡣ 100 mM࡛࠶ࡿ㸦Meldrum, 2000㸧㸬ࢢࣝࢱ࣑
ࣥ㓟ࡣ α-ࢣࢺࢢࣝࢱࣝ㓟࠾ࡼࡧࢢࣝࢱ࣑ࣥ࡜࠸ࡗࡓ๓㥑≀㉁࠿ࡽ⏕ྜᡂࡉࢀ㸪࣑ࢺࢥࣥࢻ























⭷㈏㏻ᆺࡢ G⺮ⓑ㉁ඹᙺᆺཷᐜయ࡛࠶ࡿࡇ࡜ࢆึࡵ࡚᫂ࡽ࠿࡟ࡋࡓ㸦Masu et al., 1991㸧㸬ࡇ
ࢀࡲ࡛࡟㸪cross-hybridization ἲ࠾ࡼࡧ PCRἲ࡟ࡼࡾ඲㒊࡛ 8✀㢮ࡢ mGluཷᐜయࡀぢฟࡉ
ࢀ࡚࠸ࡿ㸦Tanabe et al., 1992; Nakanishi, 1994㸧㸬ࡇࢀࡽࡢ mGluཷᐜయࡣ㸪ཷᐜయᵓ㐀㸪⸆⌮
Ꮫⓗ≉ᛶ㸪࠾ࡼࡧ᝟ሗఏ㐩⣔ࡢ㐪࠸࡟ࡼࡾ 3 ࡘࡢࢢ࣮ࣝࣉ㸦ࢢ࣮ࣝࣉϨ㸸mGlu1㸪mGlu5㸹
ࢢ࣮ࣝࣉϩ㸸mGlu2㸪mGlu3㸹 ࢢ࣮ࣝࣉϪ㸸mGlu4㸪mGlu6㸪mGlu7㸪mGlu8㸧࡟኱ูࡉࢀ











et al., 2011㸧㸬ྛ mGluཷᐜయࢧࣈࢱ࢖ࣉ࡜⑌ᝈ࡜ࡢ㛵㐃࡟㛵ࡍࡿ୺࡞▱ぢࢆ Table 2࡟⧳ࡵ
ࡓ㸬 
 mGlu1 ཷᐜయࡣ⬻඲య࡟ᖜᗈࡃከࡃศᕸࡋ㸪≉࡟ᑠ⬻⓶㉁ࡢ୺せ࡞⚄⤒࡛࠶ࡿࣉࣝ࢟ࣥ
࢚⣽⬊࡟ከࡃⓎ⌧ࡋ࡚࠸ࡿ㸦Shigemoto et al., 1992㸧㸬mGlu1ཷᐜయḞᦆ࣐࢘ࢫࡢ◊✲࠿ࡽ㸪
2
 mGlu1 ཷᐜయࡀ㐠ືᏛ⩦ࡸ༠ㄪ㐠ື࡟ᙉࡃ㛵୚ࡍࡿࡇ࡜ࡀ♧၀ࡉࢀ࡚࠸ࡿ㸦Aiba et al., 
1994㸧㸬⸆⌮Ꮫⓗ࡞ࢶ࣮ࣝ໬ྜ≀ࡢ◊✲࠿ࡽࡣ㸪࡚ࢇ࠿ࢇ㸪⑊③࠾ࡼࡧ᝟ື࡜ࡢ㛵୚ࡀ♧၀
ࡉࢀ࡚࠸ࡿ㸦Schannon et al., 2005; Neugebauer, 2002; Riaza Bermudo-Soriano et al., 2012㸧㸬㏆ᖺ㸪
⤫ྜኻㄪᝈ⪅ࡢṚᚋ⬻◊✲࡟࠾࠸࡚ mGlu1ཷᐜయࡢⓎ⌧ቑຍࡀㄆࡵࡽࢀ㸦Gupta et al., 2005; 
Volk et al., 2010㸧㸪⤫ྜኻㄪ⑕࡜ mGlu1ཷᐜయࡢ㛵㐃ࡀ♧၀ࡉࢀ࡚࠸ࡿ㸦Table 2㸧㸬mGlu5ཷ
ᐜయࡣ㸪⬻඲య࡟ᖜᗈࡃศᕸࡋ㸪ᾏ㤿࠾ࡼࡧ⓶㉁࡟≉࡟ከࡃⓎ⌧ࡋ࡚࠸ࡿ㸬㠀⮫ᗋ◊✲࠿
ࡽ㸪mGlu5 ཷᐜయ࡜࠺ࡘ⑓㸪⤫ྜኻㄪ⑕࠾ࡼࡧ⬤ᙅᛶ X ⑕ೃ⩌࡜ࡢ㛵㐃ࡀ♧၀ࡉࢀ࡚࠸ࡿ
㸦Liu et al., 2008: Yan et al., 2005; Dölen et al., 2007㸧㸬ࡉࡽ࡟㸪⮫ᗋ◊✲࡟࠾࠸࡚ࡶ mGlu5ཷ
ᐜయᣕᢠ⸆ࡣ࠺ࡘ⑓ᝈ⪅࠾ࡼࡧ⬤ᙅᛶX⑕ೃ⩌ࡢᝈ⪅ࢆᑐ㇟࡟⮫ᗋ◊✲ࡀ㐍ࡵࡽࢀ࡚࠾ࡾ㸪
⬤ᙅᛶ X ⑕ೃ⩌ࡢᝈ⪅࡟ㄆࡵࡽࢀࡿ୙Ᏻ࠾ࡼࡧከືࢆᨵၿࡍࡿࡇ࡜ࡀ♧ࡉࢀ࡚࠸ࡿ
㸦Berry-Kravis et al., 2009)㸦Table 2㸧㸬mGlu2ཷᐜయ࠾ࡼࡧ mGlu3ཷᐜయࡣ㸪ᾏ㤿㸪⓶㉁㸪
ഃᆘ᰾㸪⥺᮲య࠾ࡼࡧᡥ᱈య࡟࠾࠸࡚ከࡃⓎ⌧ࡋ࡚࠾ࡾ㸪⤫ྜኻㄪ⑕࠾ࡼࡧ᝟ື࡜ࡢ㛵୚
ࡀ♧၀ࡉࢀ࡚࠸ࡿ㸦Chaki, 2010; Chaki et al., 2013㸧㸦Table 2㸧㸬⮫ᗋ◊✲࡟࠾࠸࡚㸪mGlu2/3
ཷᐜయసື⸆ LY354740ࡢࣉࣟࢻࣛࢵࢢ LY544344ࡣ㸪඲⯡ᛶ୙Ᏻ㞀ᐖᝈ⪅ࡢ⑕≧ࢆᨵၿࡍ
ࡿࡇ࡜ࡀ♧ࡉࢀ࡚࠸ࡿ㸦Dunayevich et al., 2008㸧㸬ࡉࡽ࡟㸪mGlu2/3ཷᐜయసື⸆ LY404039
ࡢࣉࣟࢻࣛࢵࢢ࡛࠶ࡿ LY2140023 ࡣ⤫ྜኻㄪ⑕ᝈ⪅ࡢ㝧ᛶ⑕≧࠾ࡼࡧ㝜ᛶ⑕≧ࢆᨵၿࡍࡿ
ࡇ࡜ࡀ♧ࡉࢀ࡚࠸ࡿ㸦Patil et al., 2007㸧㸬୍ ᪉࡛㸪⤫ྜኻㄪ⑕ࡢㄆ▱ᶵ⬟㞀ᐖ࡟࠾ࡅࡿ mGlu2/3
ཷᐜయసື⸆ࡢస⏝࡟ࡘ࠸࡚ࡣ༑ศ࡟᳨ウࡉࢀ࡚࠸࡞࠸㸬ࢢ࣮ࣝࣉ I ᆺ࠾ࡼࡧࢢ࣮ࣝࣉ II














⤫ྜኻㄪ⑕ࡢ⸆≀἞⒪ἲࡣ㸪1950 ᖺ௦࡟അ↛Ⓨぢࡉࢀࡓ chlorpromazine ࡟ࡣࡌࡲࡾ㸪➨
୍ḟୡ௦࡜࿧ࡤࢀࡿᐃᆺᢠ⢭⚄⑓⸆࡛࠶ࡿ haloperidolࡀୖᕷࡉࢀࡓ㸬Carlssonࡽ㸦1963㸧࡟
ࡼࡾࡇࢀࡽࡢ⸆๣ࡢస⏝ᶵᗎ࡜ࡋ࡚ࢻ࣮ࣃ࣑ࣥཷᐜయ㐽᩿ࡀᥦၐࡉࢀ㸪ࡑࡢᚋࡢཷᐜయ⤖
ྜヨ㦂࠾ࡼࡧ PET ヨ㦂ࡢᢏ⾡ࡢ㐍Ṍ࡟ࡼࡾ㸪ࢻ࣮ࣃ࣑ࣥ D2 ཷᐜయ⤖ྜࡀᢠ⢭⚄⑓⸆ࡢ᭷




Mortimer, 1997; Leucht et al., 2009㸧㸬ࡑࡢᚋ㸪clozapineࡼࡾࡣࡌࡲࡿ➨஧ୡ௦࡜࿧ࡤࢀࡿ㠀ᐃ
ᆺᢠ⢭⚄⑓⸆ࡀ⥆ࠎ࡜ୖᕷࡉࢀࡓ㸬㠀ᐃᆺᢠ⢭⚄⑓⸆ࡣࢻ㸫ࣃ࣑ࣥ D2ཷᐜయ࡟ຍ࠼࡚ࢭࣟ
ࢺࢽࣥ 5-HT2Aཷᐜయ࡟ᑐࡍࡿᣕᢠస⏝ࡶ᭷ࡋ࡚࠾ࡾ㸪㗹యእ㊰⑕≧ࡣᑡ࡞࠸ࡀ㸪㝜ᛶ⑕≧
࠾ࡼࡧㄆ▱ᶵ⬟㞀ᐖ࡬ࡢຠᯝࡣᮍࡔ‶㊊࡛ࡁࡿࡶࡢ࡛ࡣ࡞࠸㸦Meltzer and McGurk, 1999; 
Leucht et al., 2009㸧㸬ࡉࡽ࡟㸪⾑⢾್ࡢୖ᪼ࡸయ㔜ቑຍ࡞࡝ࡢ᪂ࡋ࠸๪స⏝ࡶ኱ࡁ࡞ၥ㢟࡜࡞
















๫⯆ዧࢆᘬࡁ㉳ࡇࡍ࡜⪃࠼ࡽࢀࡿ㸬ࡲࡓ㸪PCP ࠾ࡼࡧ ketamine ࡟ࡼࡾࣛࢵࢺ๓㢌๓⓶㉁࡟
















ᗋヨ㦂ᇶ‽ࡢᩚഛࢆ┠ⓗ࡜ࡋ࡚㸪Measurement and Treatment Research to Improve Cognition in 
Schizophrenia㸦MATRICS㸧࡜࿧ࡤࢀࡿࣉࣟࢪ࢙ࢡࢺࡀ௻⏬ࡉࢀ㸪⤫ྜኻㄪ⑕ࡢㄆ▱ᶵ⬟ホ
౯ἲ㸦MCCB㸸MATRICS Consensus Cognitive Battery㸧ࡀసᡂࡉࢀࡓ㸦Green et al., 2004㸧㸬ࡲ
ࡓ㸪࣮࢜ࢫࢺࣛࣜ࢔࡛ࡣࣃ࣮ࢯࢼࣝࢥࣥࣆ࣮ࣗࢱ࣮ࢆ⏝࠸ࡓㄆ▱ヨ㦂ἲ࡛࠶ࡿ CogState ࡀ
㛤Ⓨࡉࢀ࡚࠸ࡿ㸦Makdissi et al., 2001㸧㸬ࡇࢀࡽࡢㄆ▱ᶵ⬟᳨ᰝ࡟ࡣ㸪7ࡘࡢㄆ▱ᶵ⬟ࢻ࣓࢖
ࣥࢆホ౯ࡍࡿࢸࢫࢺࡀᵓᡂࡉࢀ࡚࠾ࡾ㸪7ࡘࡢࢻ࣓࢖ࣥࡢ⮫ᗋࢸࢫࢺ࡟ྜࢃࡏࡓື≀ヨ㦂ࡀ









ࣀࢱ࢖ࣉ࡜ࡋ࡚᭱ࡶࡼࡃ⏝࠸ࡽࢀࡿ⚄⤒⏕⌮Ꮫⓗᣦᶆࡢ 1ࡘ࡛࠶ࡾ㸦Swerdlow et al., 2008㸧㸪
✺↛࡟ᙉ࠸ឤぬ่⃭ࢆື≀࡟୚࠼ࡿࡇ࡜࡛⏕ࡌࡿ㦫វ཯ᛂࡀ㸪ࡑࢀ⮬య࡛ࡣ㦫វ཯ᛂࢆ♧
ࡉ࡞࠸ᙅ࠸ឤぬ่⃭ࢆඛ⾜㸦30-300࣑ࣜ⛊㸧ࡉࡏࡿࡇ࡜࡛ᢚไࡉࢀࡿ⌧㇟࡛࠶ࡿ㸦Takahashi 






ࡶホ౯ࡀྍ⬟࡛࠶ࡾ㸪1960ᖺ௦࡟ PPIࡀⓎぢࡉࢀ࡚௨ᚋࡆࡗṑ㢮㸦Powell et al., 2009㸧࡞࡝
ࡢື≀ࣔࢹࣝࢆ⏝࠸࡚㸪㑇ఏᏊ◊✲㸪⸆⌮Ꮫⓗ◊✲࠾ࡼࡧ⚄⤒⏕⌮Ꮫⓗ◊✲ࡀ⾜ࢃࢀ࡚࠸
ࡿ㸬⤫ྜኻㄪ⑕ࡢ PPI ࡟㛵ࡍࡿ◊✲ࡣ Braff ࡽ࡟ࡼࡾ 1978 ᖺ࡟ึࡵ࡚ሗ࿌ࡉࢀ࡚௨ᚋάⓎ
࡟⾜ࢃࢀ࡚࠾ࡾ㸪୍㈏ࡋ࡚⤫ྜኻㄪ⑕ᝈ⪅࡟࠾ࡅࡿ PPIࡢ㞀ᐖࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸬ࡲࡓ PPI










































































































Figure 1. Signaling of glutamate receptors. Ionotropic grutamate receptors consist 
of NMDA, AMPA and Kainate receptors (NMDAR/AMPAR/KAR), which have an 
ion channel structure, promote Na+ and Ca2+ entry, and mediate neuronal excitation. 
Group I subtype receptors consist of mGlu1 and mGlu5 receptors (mGluR1/5), 
which couple with Gq/11, activate phospholipase C (PLC), and produce 
diacylglycerol (DAG) and inositol triphosphate (IP3). Group II (mGlu2 and mGlu3) 
and group III (mGlu4, mGlu6, mGlu7 and mGlu8) subtype receptors (mGluR2/3 
and mGluR4/6/7/8) couple with Gi/o and inhibit production of cyclic AMP. Group I 
receptors mediate neuronal excitation, whereas group II and group III receptors are 



















Table3. Preclinical rodent tasks which map onto memory domain 
 




















































Figure 3. Sensory gating system. Sensory gating system is 
neurophysiological processes of filtering out unnecessary stimuli in the 
brain from all possible environmental stimuli and prevents an overload 
of irrelevant information.
Normal
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➨ 1⠇ ⥴ゝ 
 
⤫ྜኻㄪ⑕ᝈ⪅ࡢṚᚋ⬻࡟࠾࠸࡚㸪⤫ྜኻㄪ⑕ᝈ⪅࡟࠾ࡅࡿᶵ⬟ⓗ㞀ᐖࡀㄆࡵࡽࢀࡿ๓
㢌๓⓶㉁࡟࠾࠸࡚ mGlu1 ཷᐜయࡢ mRNA ࠾ࡼࡧࢱࣥࣃࢡࣞ࣋ࣝࡢቑຍࡀ♧ࡉࢀ࡚࠸ࡿ
㸦Gupta et al., 2005; Volk et al., 2010㸧㸬୍᪉࡛㸪ᑿ≧᰾㸪⿕Ẇ㸪ഃᆘ᰾࠾ࡼࡧどᗋ࡟࠾࠸࡚ࡣ
mGlu1ཷᐜయࡢⓎ⌧࡟ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸦Gupta et al., 2005; Richardson-Burns et al., 
1999㸧㸬ࡲࡓ㸪㑇ఏᏊከᆺ◊✲࡟࠾࠸࡚㸪mGlu1ཷᐜయ࡜ඹᙺࡍࡿ G⺮ⓑ㉁ࢆᢚไⓗ࡟ㄪ⠇
ࡍࡿ regulator of G protein signiling 4㸦RGS4㸧࡜⤫ྜኻㄪ⑕ࡢ㛵㐃ࡀ♧၀ࡉࢀ㸦Chowdari et al., 
2002㸧㸪RGS4ࡢ mRNA࠾ࡼࡧࢱࣥࣃࢡࣞ࣋ࣝࡀ㸪⤫ྜኻㄪ⑕ᝈ⪅ࡢṚᚋ⬻࡟࠾࠸࡚ῶᑡࡋ
࡚࠸ࡿࡇ࡜ࡀሗ࿌ࡉࢀࡓ㸦Erdely et al., 2006; Volk et al., 2010㸧㸬ࡇࢀࡽࡢࡇ࡜࠿ࡽ㸪⤫ྜኻㄪ
⑕ᝈ⪅࡟࠾࠸࡚㸪mGlu1ཷᐜయࢆ௓ࡍࡿࢩࢢࢼࣝࡀάᛶ໬ࡋ࡚࠸ࡿࡇ࡜ࡀ᥎ᐹࡉࢀࡿ㸬 
 ⤫ྜኻㄪ⑕ࡢ㝧ᛶ⑕≧ࡢື≀ࣔࢹࣝ࡟࠾࠸࡚ࡣ㸪mGlu1 ཷᐜయᣕᢠ⸆ FTIDC ࠾ࡼࡧ
CFMTI ࡣ⮬Ⓨ㐠ື㔞⮬య࡟ᙳ㡪ࢆཬࡰࡉࡎ࡟㸪ࢻ࣮ࣃ࣑ࣥ⚄⤒ࡢసື⸆ methamphetamine
࠾ࡼࡧNMDAཷᐜయᣕᢠ⸆ ketamineㄏⓎ㐠ືஹ㐍ࢆᢚไࡍࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸦Satow 
et al., 2008, 2009㸧㸬ࡉࡽ࡟㸪⤫ྜኻㄪ⑕ࡢ㝜ᛶ⑕≧ࡢື≀ࣔࢹࣝ࡜ࡋ࡚⏝࠸ࡽࢀ࡚࠸ࡿ
NMDAཷᐜయᣕᢠ⸆MK-801ㄏⓎ♫఍ᛶ⾜ືࡢపୗ࡟ᑐࡋ࡚ࡶ㸪CFMTIࡣᣕᢠࡍࡿࡇ࡜ࡀ








γ ࢜ࢩ࣮ࣞࢩࣙࣥቑຍ࡟ᑐࡍࡿ mGlu1 ཷᐜయᣕᢠ⸆ࡢస⏝ࢆ᳨ウࡋࡓ㸬ຍ࠼࡚㸪mGlu1 ཷ
ᐜయࡢࡑࡢ௚୰ᯡ⚄⤒⣔ᶵ⬟࡟࠾ࡅࡿᙺ๭ࢆ⾜ື⸆⌮Ꮫⓗ࡟ゎᯒࡋࡓ㸬  
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 ➨ 2⠇ ⤫ྜኻㄪ⑕ࡢ PPI㞀ᐖࣔࢹࣝ࡟࠾ࡅࡿ mGlu1ཷᐜయᣕᢠ⸆ࡢస⏝ 
 
 ⤫ྜኻㄪ⑕ᝈ⪅࡛ࡣឤぬࢤ࣮ࢸ࢕ࣥࢢᶵᵓ࡟㞀ᐖࡀ࠶ࡿࡇ࡜ࡀከᩘሗ࿌ࡉࢀ࡚࠾ࡾ
㸦Braff et al., 1978, 2001; Swerdlow et al., 2008; Takahashi et al., 2008, 2011; Moriwaki et al., 
2009㸧㸪ࡇࡢ㞀ᐖࡣ PPI ヨ㦂࡟ࡼࡾࣔࢹࣝ໬ࡉࢀ࡚࠸ࡿ㸬PPI 㞀ᐖࡣ⤫ྜኻㄪ⑕ࡢ⚄⤒⏕⌮
Ꮫⓗ࡞࢚ࣥࢻࣇ࢙ࣀࢱ࢖ࣉ࡜ࡋ࡚▱ࡽࢀ㸪ࣔࢹࣝື≀࡟࠾࠸࡚ࡶỗ⏝ࡉࢀ࡚࠸ࡿ㸬ື≀࡟
࠾࠸࡚㸪ࢻ࣮ࣃ࣑ࣥ⚄⤒ࡢసື⸆㸪ࢭࣟࢺࢽࣥ 5-HT2Aཷᐜయసື⸆࠾ࡼࡧ NMDAཷᐜయ
ᣕᢠ⸆࡟ࡼࡾ PPIࡢ㞀ᐖࢆᘬࡁ㉳ࡇࡍࡇ࡜ࡀ࡛ࡁࡿ㸦Mansbach and Geyer, 1989; Mansbach et 







ࡢホ౯࡟᭷⏝࡛࠶ࡿྍ⬟ᛶࡀᥦၐࡉࢀ࡚࠸ࡿ㸦Fox et al., 2005; Kinney et al., 2003; Depoortère 
et al., 2005; Olivier et al., 2001; Maehara et al., 2008; McCaughran et al., 1997㸧㸬 
 ᮏ❶㸪➨ 1 ⠇ ⥴ゝ࡛㏙࡭ࡓࡼ࠺࡟㸪mGlu1 ཷᐜయ࡜⤫ྜኻㄪ⑕࡜ࡢ㛵㐃ࡀ⮫ᗋ⑓⌮ᡤ
ぢ࠾ࡼࡧື≀ࣔࢹࣝ࡟࠾ࡅࡿ⾜ື⸆⌮Ꮫⓗ◊✲⤖ᯝ࠿ࡽ♧၀ࡉࢀ࡚࠸ࡿ㸬ᮏᐇ㦂࡛ࡣ㸪⤫
ྜኻㄪ⑕ࡢឤぬࢤ࣮ࢸ࢕ࣥࢢᶵᵓࡢ㞀ᐖ࡟࠾ࡅࡿ mGlu1 ཷᐜయࡢ㛵୚ࢆ᳨ドࡍࡿࡓࡵ㸪⤫
ྜኻㄪ⑕ࡢ PPI 㞀ᐖࣔࢹࣝࢆ⏝࠸࡚ mGlu1 ཷᐜయࡢస⏝ࢆ᳨ウࡋࡓ㸬ࡣࡌࡵ࡟㸪⮬↛Ⓨ⑕
PPI㞀ᐖࣔࢹ࡛ࣝ࠶ࡿ DBA/2J࣐࢘ࢫ࡟࠾ࡅࡿ PPIࡢ⤫ྜኻㄪ⑕ࡢື≀ࣔࢹࣝ࡜ࡋ࡚ࡢጇᙜ
ᛶࢆ௚ࡢ⣔⤫࡜ࡢẚ㍑࠾ࡼࡧᢠ⢭⚄⑓⸆ࡢస⏝ࢆホ౯ࡍࡿࡇ࡜࡟ࡼࡾ᳨ドࡋࡓ㸬ḟ࡟㸪ᮏ
ࣔࢹࣝ࡟࠾ࡅࡿ mGlu1ཷᐜయᣕᢠ⸆ࡢస⏝ࢆホ౯ࡋࡓ㸬  
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ࡧ clozapine ࢆ Tocris Bioscience㸦Bristol, UK㸧࠿ࡽ㉎ධࡋࡓ㸬CFMTI㸪YM-298198 ࠾ࡼࡧ




1-3 ⮬↛Ⓨ⑕ PPI㞀ᐖࣔࢹ࡛ࣝ࠶ࡿ DBA/2J࣐࢘ࢫࢆ⏝࠸ࡓ PPIヨ㦂 
SR-LAB startle chamber࡜ SR-LAB software࠿ࡽ࡞ࡿᑠື≀⏝㦫វ཯ᛂ ᐃ⿦⨨ SR-LAB 




ࢺࢭࢵࢩࣙࣥࢆ㛤ጞࡋࡓ㸬Background noiseࡣ 65 dB㸪pulse่⃭ࡣ 120 dB, 40࣑ࣜ⛊࡜ࡋ㸪
prepulse่⃭࡟ࡣ 70, 75, 80, 90 dB, 20࣑ࣜ⛊㸪ࡍ࡞ࢃࡕ㸪background noiseࡼࡾࡑࢀࡒࢀ 5, 10, 
15




࣭Prepulse 70 dB㸦20࣑ࣜ⛊㸧& pulse 120 dB㸦40࣑ࣜ⛊㸧㸪่⃭㛤ጞ㛫㝸㸦100࣑ࣜ⛊㸧 
࣭Prepulse 75 dB㸦20࣑ࣜ⛊㸧& pulse 120 dB㸦40࣑ࣜ⛊㸧㸪่⃭㛤ጞ㛫㝸㸦100࣑ࣜ⛊㸧 
࣭Prepulse 80 dB㸦20࣑ࣜ⛊㸧& pulse 120 dB㸦40࣑ࣜ⛊㸧㸪่⃭㛤ጞ㛫㝸㸦100࣑ࣜ⛊㸧 
࣭Prepulse 90 dB㸦20࣑ࣜ⛊㸧& pulse 120 dB㸦40࣑ࣜ⛊㸧㸪่⃭㛤ጞ㛫㝸㸦100࣑ࣜ⛊㸧 
࣭Prepulse 80 dB㸦20࣑ࣜ⛊㸧 
࣭Prepulse 90 dB㸦20࣑ࣜ⛊㸧 
ࡇࢀࡽ 8✀㢮ࡢ่⃭ࢆ 5-30⛊㛫㝸࡛ࣛࣥࢲ࣒࡟㓄⨨ࡋ㸪ྛ 12ᅇࡎࡘྜィ 96ᅇࡢ่⃭ࢆ୚
࠼ࡓ㸬㦫វ཯ᛂࡣ pulse่⃭ࡢ㛤ጞ┤ᚋ࠿ࡽ 1࣑ࣜ⛊ࡈ࡜࡟ ᐃࡋࡓ㦫វ཯ᛂࡢ 100࣑ࣜ⛊
㛫ࡢᖹᆒ್࡜ࡋࡓ㸬ࡇࡢ㦫វ཯ᛂࢆ⏝࠸࡚㸪ྛ prepulse࡟ᑐࡋ࡚ PPI㸦%㸧ࢆ௨ୗࡢィ⟬ᘧ
࡟ࡼࡾ⟬ฟࡋࡓ㸬 
PPI (%) = 100 × (A-B) / A 
A: pulse alone࡟ࡼࡿ㦫វ཯ᛂ 
B: prepulse & pulse࡟ࡼࡿ㦫វ཯ᛂ 
ࡍ࡭࡚ࡢ໬ྜ≀ࢆື≀ࢆࢸࢫࢺࢳࣕࣥࣂ࣮࡟ධࢀࡿ 30 ศ๓࡟ᢞ୚ࡋࡓ㸬Clozapine㸦0.3-1 
mg/kg㸧࠾ࡼࡧ YM-298198㸦3-30 mg/kg㸧ࢆ⓶ୗᢞ୚㸪CFMTI㸦3-10 mg/kg㸧ࢆ⤒ཱྀᢞ୚㸪
࠶ࡿ࠸ࡣ JNJ16259685㸦1-10 mg/kg㸧ࢆ⭡⭍ෆᢞ୚ࡋࡓ㸬 
 
1-4 ࢹ࣮ࢱゎᯒ࠾ࡼࡧ⤫ィฎ⌮ 
⤖ᯝࢆࡍ࡭࡚ᖹᆒ್ᶆ‽ㄗᕪ࡛♧ࡋࡓ㸬୍ඖ㓄⨨ศᩓศᯒ㸦one-way analysis of variance; 
ANOVA㸧࠶ࡿ࠸ࡣ஧ඖ㓄⨨ศᩓศᯒ㸦two-way analysis of variance; ANOVA㸧ࢆ⏝࠸࡚㸪⣔
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 2 ⤖ᯝ 
mGlu1 ཷᐜయᣕᢠ⸆ࡀ⤫ྜኻㄪ⑕ࡢឤぬࢤ࣮ࢸ࢕ࣥࢢᶵᵓࡢ㞀ᐖ࡟ᑐࡋ࡚ᨵၿຠᯝࢆ᭷
ࡍࡿྍ⬟ᛶࢆ᳨ウࡍࡿࡓࡵ࡟㸪DBA/2J࣐࢘ࢫࢆ⏝࠸ࡓ PPI㞀ᐖࣔࢹࣝ࡟࠾ࡅࡿ໬ྜ≀ࡢホ
౯ࢆ⾜ࡗࡓ㸬DBA/2J ࣐࢘ࢫࡣ㸪C57BL/6J ࣐࢘ࢫ࡞࡝࡟ẚ࡭࡚ PPI ࡀඖࠎపࡃ㸪ࡑࡢప࠸
PPIࡣ⤫ྜኻㄪ⑕἞⒪⸆࡟ࡼࡗ࡚ቑຍࡍࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿࡓࡵ㸪⮬↛Ⓨ⑕ PPI㞀ᐖࣔ
ࢹࣝ࡜ࡋ࡚ᥦၐࡉࢀ࡚࠸ࡿ㸬ᮏᐇ㦂࡟࠾࠸࡚㸪DBA/2J ࣐࢘ࢫࡣ 129×1/SvJ ࣐࢘ࢫ࠾ࡼࡧ
C57BL/6J࣐࢘ࢫ࡜ẚ㍑ࡋ࡚㸪ప࠸ PPIࢆ♧ࡍࡇ࡜ࡀ☜ㄆࡉࢀࡓ㸦Figure 4A㸧㸬ࡉࡽ࡟㸪㠀ᐃ
ᆺᢠ⢭⚄⑓⸆࡛࠶ࡿ clozapineࡣ㸪DBA/2J࣐࢘ࢫࡢ PPIࢆ 1 mg/kgࡢ⏝㔞࡛᭷ព࡟ቑຍࡉࡏ
ࡓ㸦Figure 4B㸧㸬 
ḟ࡟㸪DBA/2J࣐࢘ࢫ࡟࠾ࡅࡿ PPI࡟ᑐࡍࡿmGlu1ཷᐜయᣕᢠ⸆ࡢస⏝ࢆ᳨ウࡋࡓ࡜ࡇࢁ㸪
㑅ᢥⓗ mGlu1ཷᐜయᣕᢠ⸆ CFMTI㸦3-10 mg/kg㸧ࡣ PPIࢆ᭷ព࡟ቑຍࡉࡏࡓ㸦Figure 5A㸧㸬
ࡲࡓ㸪CFMTI ࡜㦵᱁ࡢ␗࡞ࡿ௚ࡢ㑅ᢥⓗ mGlu1 ཷᐜయᣕᢠ⸆ࡢస⏝ࢆ᳨ウࡋࡓ࡜ࡇࢁ㸪
YM-298198ࡣ㸪30 mg/kgࡢ⏝㔞࡛㸪JNJ16259685ࡣ 3-10 mg/kgࡢ⏝㔞࡛ PPIࡢ᭷ព࡞ቑຍ
స⏝ࢆ♧ࡋࡓ㸦Figure 5B and C㸧㸬 


































































Figure 4. Basal levels of prepulse inhibition in DBA/2J, C57BL/6J, and 129x1/SvJ
mice (A). Effects of clozapine (s.c.) on prepulse inhibition in DBA/2J mice (B). 
Prepulse inhibition is expressed as mean  S.E.M. (A, n = 10 animals per each 
group; B, n = 13-14 animals per each group). *P < 0.05, **P < 0.01 compared with 





















































































Figure 5. Effects of CFMTI (p.o.) (A), YM-298198 (s.c.) (B) and JNJ16259685 
(i.p.) (C) on prepulse inhibition in DBA/2J mice. Prepulse inhibition is expressed as 
mean  S.E.M. (A, n = 16-17 animals per each group; B, n = 12-13 animals per 
each group; C, n = 12-13 animals per each group). *P < 0.05, **P < 0.01 compared 
with the corresponding vehicle responses.
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 3 ⪃ᐹ 






et al., 2000; Yilmazer-Hanke et al., 2003㸧࠾ࡼࡧ✵㛫ㄆ▱㞀ᐖ㸦Gerlai, 1998; Orsini et al., 2004㸧
ࢆ♧ࡍࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ㸬ࡲࡓ㸪DBA/2J࣐࢘ࢫࡣ㸪ప࠸ PPIࢆ♧ࡋ㸪ࡇࡢప࠸ PPIࢆᢠ
⢭⚄⑓⸆ࡀቑຍࡉࡏࡿࡇ࡜㸦McCaughran et al., 1997; Olivier et al., 2001㸧࠿ࡽ㸪⮬↛Ⓨ⑕ PPI
㞀ᐖࣔࢹࣝ࡜⪃࠼ࡽࢀ࡚࠸ࡿ㸬ᮏᐇ㦂⤖ᯝ࠿ࡽࡶ㸪DBA/2J ࣐࢘ࢫࡣ௚ࡢ⣔⤫࡛࠶ࡿ
C57BL/6J࠾ࡼࡧ 129×1/SvJ࡟ẚ࡭࡚ప࠸ PPIࢆ♧ࡋ㸪ࡇࡢ PPI㞀ᐖࡣ clozapine࡟ࡼࡾᨵၿ
ࡉࢀࡿࡇ࡜ࡀ♧ࡉࢀࡓ㸬 
 ௒ᅇึࡵ࡚⮬↛Ⓨ⑕ PPI 㞀ᐖ࡟ᑐࡋ࡚ mGlu1 ཷᐜయᣕᢠ⸆ࡀᨵၿస⏝ࢆ♧ࡍࡇ࡜ࢆ᫂ࡽ
࠿࡟ࡋࡓ㸬PPI㞀ᐖ࡟ᑐࡍࡿ mGlu1ཷᐜయᣕᢠ⸆ࡢ᭷ຠᛶࡣ㸪mGlu1ཷᐜయᣕᢠ⸆ FTIDC 
࠾ࡼࡧ CFMTI ࡀ methamphetamine ࠾ࡼࡧ ketamine ㄏⓎ PPI 㞀ᐖ࡟ᑐࡋ࡚ᣕᢠࡍࡿሗ࿌
㸦Satow et al., 2008, 2009㸧࠿ࡽࡶᨭᣢࡉࢀࡿ㸬ᮏᐇ㦂࡟࠾࠸࡚ PPI㞀ᐖࡢᨵၿస⏝ࢆ♧ࡋࡓ
CFMTIࡢ 3࠾ࡼࡧ 10 mg/kgࡣ㸪ࡑࢀࡒࢀ 73%࠾ࡼࡧ 87%ࡢ mGlu1ཷᐜయ༨᭷⋡ࢆ♧ࡍࡇ
࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸦Satow et al., 2009㸧㸬JNJ16259685ࡣࣛࢵࢺ࡟࠾࠸࡚ 0.63 mg/kgࡢ⏝㔞
࡛࡯ࡰ 100%ࡢ mGlu1 ཷᐜయ༨᭷⋡ࢆ♧ࡍࡀ㸦Lavreysen et al., 2004b㸧㸪࣐࢘ࢫ࡟࠾ࡅࡿ
JNJ16259685ࡢ⬻ෆ⃰ᗘࡣࣛࢵࢺ 1 mg/kg࡜ྠ⛬ᗘࡢᭀ㟢ࢆࡍࡿࡓࡵ࡟ࡣ 10 mg/kgᚲせ࡛
࠶ࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸦Hodgson et al., 2011㸧㸬ࡋࡓࡀࡗ࡚ࠊᮏᐇ㦂࡟࠾࠸࡚᭷ຠᛶࢆ♧
ࡋࡓ JNJ16259685ࡢ 3-10 mg/kgࡢ⏝㔞ࡣ㸪mGlu1ཷᐜయࢆ༑ศ࡟༨᭷ࡍࡿ⏝㔞࡛࠶ࡗࡓ࡜
⪃࠼ࡽࢀࡿ㸬YM-298198ࡣ㸪mGlu1ཷᐜయ่⃭࡟ࡼࡿ࣐࢘ࢫὙ㢦⾜ືࢆ 10-30 mg/kgࡢ⏝㔞
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 ࡛᭷ព࡟ᢚไࡋ㸪30 mg/kg࡛࡯ࡰ 100%ࡢᢚไ⋡ࢆ♧ࡋࡓ㸦Suzuki et al., 2007a㸧㸬࣐࢘ࢫὙ
㢦⾜ືࡢᢚไ⋡࡜ mGlu1 ཷᐜయ༨᭷⋡ࡣ┦㛵ࢆ♧ࡍࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸦Suzuki et al., 
2009㸧㸬ࡋࡓࡀࡗ࡚㸪ᮏᐇ㦂࡟࠾࠸࡚ຠᯝࢆ♧ࡋࡓ YM-298198 ࡢ⏝㔞ࡶ mGlu1 ཷᐜయࢆ㜼
ᐖࡍࡿࡢ࡟༑ศ࡛࠶ࡗࡓ࡜⪃࠼ࡽࢀࡿ㸬௨ୖࡢࡇ࡜࠿ࡽ㸪௒ᅇࡢ᳨ウ࡛ㄆࡵࡽࢀࡓ 3 ࡘࡢ
໬ྜ≀ࡢస⏝ࡣ mGlu1 ཷᐜయࢆ㜼ᐖࡍࡿࡇ࡜࡟ࡼࡿస⏝࡛࠶ࡿࡇ࡜ࡀᙉࡃᨭᣢࡉࢀࡿ㸬୍
᪉࡛㸪mGlu1 ཷᐜయᣕᢠ⸆ BAY 36-7620 ࠾ࡼࡧ EMQMCM ࡣ㸪MK-801㸪PCP ࠾ࡼࡧ
apomorphineㄏⓎ PPI㞀ᐖ࡟ᙳ㡪ࢆཬࡰࡉ࡞࠸ࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸦De Vry et al., 2001; 
Pietraszek et al., 2005㸧㸬BAY 36-7620ࡢ⏝࠸ࡽࢀࡓ⏝㔞࡛࠶ࡿ 10 mg/kgࡣ 30%ࡢ mGlu1ཷᐜ
యࡢ༨᭷⋡ࢆ♧ࡋ㸦Lavreysen et al., 2004a㸧㸪EMQMCMࡣ 4 mg/kgࡢ⏝㔞ࡔࡅࡀ⏝࠸ࡽࢀ࡚
࠸ࡿ㸦Pietraszek et al., 2005㸧㸬ࡋࡓࡀࡗ࡚㸪ୖグࡢヨ㦂࡟࠾࠸࡚ࡣ㸪mGlu1ཷᐜయࢆ㜼ᐖࡍ
ࡿࡓࡵࡢ༑ศ࡞⏝㔞ࡀ⏝࠸ࡽࢀ࡞࠿ࡗࡓྍ⬟ᛶࡀ⪃࠼ࡽࢀࡿ㸬 
 ୍᪉㸪mGlu1ཷᐜయḞᦆ࣐࢘ࢫࡣ PPIࢆ㞀ᐖࡍࡿ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ㸦Brody et al., 2003㸧㸬
mGlu1 ཷᐜయḞᦆ࣐࢘ࢫࡣ㸪ᑠ⬻ᛶࡢ㐠ືኻㄪࡀㄆࡵࡽࢀ࡚࠾ࡾ㸪㐠ື㞀ᐖࡀ㦫វ཯ᛂ࡟
ᙳ㡪ࢆཬࡰࡍྍ⬟ᛶࡀ࠶ࡿ㸬ࡋࡓࡀࡗ࡚㸪mGlu1 ཷᐜయḞᦆ࣐࢘ࢫࡢ PPI 㞀ᐖࡀ㸪mGlu1
ཷᐜయࡢḞᦆ࡟ࡼࡿࡶࡢ࠿㸪㐠ື㞀ᐖ࡟ࡼࡿࡶࡢ࠿㸪⤖ㄽ௜ࡅࡿࡢࡣ㞴ࡋ࠸㸬࡞࠾㸪mGlu1
ཷᐜయᣕᢠ⸆FTIDC࠾ࡼࡧ௒ᅇᐇ㦂࡟⏝࠸ࡓCFMTIࡣ㸪⮬Ⓨ㐠ື㔞ࡢపୗ㸪࢝ࢱࣞࣉࢩ࣮㸪




 ࢻ࣮ࣃ࣑ࣥ⚄⤒ࡢసື⸆࡟ࡼࡿ PPI 㞀ᐖࡣഃᆘ᰾࠾ࡼࡧ⥺᮲యࡢ㛵୚ࡀ♧၀ࡉࢀ
㸦Swerdlow et al., 2001㸧㸪NMDAཷᐜయᣕᢠ⸆࡟ࡼࡿ PPI㞀ᐖࡣ๓㢌๓⓶㉁㸪ᾏ㤿࠾ࡼࡧᡥ
᱈యࡢ㛵୚ࡀ♧၀ࡉࢀ࡚࠸ࡿࡀ㸦Bakshi and Geyer, 1998; Schwabe and Koch, 2004㸧㸪DBA/2J
࣐࢘ࢫࡀప࠸ PPI ࢆ♧ࡍཎᅉࡣ୙࡛᫂࠶ࡿ㸬DBA/2J ࣐࢘ࢫࡣ㸪ᾏ㤿ࡢ GABA ཷᐜయ
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 㸦Yilmazer-Hanke et al., 2003; Frandsen et al., 1987㸧࠾ࡼࡧ⓶㉁ࡢ NMDAཷᐜయ㸦Chapman et 
al., 1996㸧ࡢⓎ⌧㔞ࡀపୗࡋ࡚࠸ࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸬ࡲࡓ㸪DBA/2J ࣐࢘ࢫ࡟࠾࠸࡚
ࡣ㸪NMDAཷᐜయᣕᢠ⸆ࡀ C57BL/6J࣐࢘ࢫ࡟࠾࠸࡚ㄆ▱ᶵ⬟㞀ᐖࢆᘬࡁ㉳ࡇࡉ࡞࠸⏝㔞࡛㸪




ᥦၐࡉࢀ࡚࠸ࡿ㸦Chaki et al., 2010㸧㸬ࡋࡓࡀࡗ࡚㸪GABAཷᐜయ࠾ࡼࡧ NMDAཷᐜయࡢⓎ
⌧పୗ࠶ࡿ࠸ࡣࡑࢀࡽࡢཷᐜయࢆ௓ࡍࡿࢩࢢࢼࣝࡢపୗࡀ㸪DBA/2J࣐࢘ࢫࡢప࠸ PPIࢆ♧
ࡍ୍ᅉ࡛࠶ࡿྍ⬟ᛶࡀ⪃࠼ࡽࢀࡿ㸬PPIࢆㄪ⠇ࡍࡿᾏ㤿㸦Caine et al., 1992㸧࡟࠾࠸࡚㸪mGlu1





⵹㔝࠾ࡼࡧഃᆘ᰾ࡢࢢࣝࢱ࣑ࣥ㓟㐟㞳ࢆቑຍࡍࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸦Xue et al., 1996; 
Wolf and Xue, 1999㸧㸬ࡲࡓ㸪mGlu1/5ཷᐜయసື⸆ DHPGࡢഃᆘ᰾࡬ࡢᒁᡤᢞ୚ࡣ PPI㞀ᐖ





 ➨ 3⠇ ⤫ྜኻㄪ⑕ࡢㄆ▱ᶵ⬟㞀ᐖࣔࢹࣝ࡟࠾ࡅࡿ mGlu1ཷᐜయᣕᢠ⸆ࡢస⏝ 
 
 ♫఍ㄆ▱ࡣ⤫ྜኻㄪ⑕ᝈ⪅࡛ㄆࡵࡽࢀࡿㄆ▱ᶵ⬟㞀ᐖࡢࢻ࣓࢖ࣥࡢ 1 ࡘ࡛࠶ࡿ
㸦Kuperberg and Heckers, 2000; Nuechterlein et al., 2005㸧㸬Clozapineࡣ⤫ྜኻㄪ⑕ᝈ⪅ࡢ♫఍




ࡵ࡟㔜せ࡛࠶ࡿ㸬ࡆࡗṑ㢮ࡢ♫఍ㄆ▱ᶵ⬟࡟࠾࠸࡚ࡣ㸪ᾏ㤿㸦Bannerman et al., 2002㸧㸪๓㢌
๓⓶㉁㸦Dantzer et al., 1990㸧࠾ࡼࡧᡥ᱈య㸦Ferguson et al., 2001㸧ࡀ㛵୚ࡍࡿࡇ࡜ࡀ▱ࡽࢀ
࡚࠸ࡿ㸬ࡇࢀࡽࡢ㒊఩ࡢ␗ᖖࡣ㸪⤫ྜኻㄪ⑕ᝈ⪅࡟࠾࠸࡚ࡶ⏬ീ◊✲࡟ࡼࡾㄆࡵࡽࢀ࡚࠸




ࡋ࡚ⱝ㱋ࣛࢵࢺࢆᥦ♧ࡍࡿ᪉ἲࢆ⏝࠸࡚㸪NMDA ཷᐜయᣕᢠ⸆ MK-801 ࡀࣛࢵࢺࡢ♫఍ᛶ
ㄆ㆑ࢆ㞀ᐖࡋ㸪ࡇࡢ㞀ᐖࡀ㸪㠀ᐃᆺᢠ⢭⚄⑓⸆ clozapine ࡟ࡼࡾᣕᢠࡉࢀ㸪ᐃᆺᢠ⢭⚄⑓⸆








 1 ᪉ἲ 
1-1 ᐇ㦂ື≀ 
㞝ᛶ Sprague-Dawleyࣛࢵࢺ㸦ᡂ⇍ࣛࢵࢺ 9㐌㱋࠾ࡼࡧⱝ㱋ࣛࢵࢺ 4㐌㱋㸪᪥ᮏࢳ࣮ࣕࣝ







JNJ16259685ࢆ Tocris Bioscience㸦Bristol, UK㸧࠿ࡽ㉎ධࡋࡓ㸬MK-801ࢆ Sigma-Aldrich㸦St. 
Louis, MO, USA㸧࠿ࡽ㉎ධࡋࡓ㸬MK-801ࢆ⏕⌮㣗ሷᾮ࡟⁐ゎࡋ㸪JNJ16259685ࢆ 0.5%࣓ࢳ














Ratio of investigation duration㸦᥈⣴⾜ື᫬㛫ࡢẚ㸧= B / A 
A: ヨ⾜ 1ࡢⱝ㱋ࣛࢵࢺ࡟ᑐࡍࡿ᥈⣴⾜ືᣢ⥆᫬㛫 
B: ヨ⾜ 2ࡢⱝ㱋ࣛࢵࢺ࡟ᑐࡍࡿ᥈⣴⾜ືᣢ⥆᫬㛫 
MK-801㸦0.1 mg/kg㸧ࢆヨ⾜ 1ࡢ 30ศ๓࡟⭡⭍ෆᢞ୚ࡋࡓ㸬JNJ16259685㸦0.3-1 mg/kg㸧ࢆ㸪
ヨ⾜ 1ࡢ 60ศ๓࡟⭡⭍ෆᢞ୚ࡋࡓ㸬 
 
1-4 ࢹ࣮ࢱゎᯒ࠾ࡼࡧ⤫ィฎ⌮ 
⤖ᯝࢆࡍ࡭࡚ᖹᆒ್ᶆ‽ㄗᕪ࡛♧ࡋࡓ㸬ࡍ࡭࡚ࡢ⤫ィゎᯒ࡟ࡣ SAS software㸦SAS 
Institute Japan, Tokyo㸧ࢆ⏝࠸ࡓ㸬MK-801࡟ࡼࡿ♫఍ᛶㄆ㆑㞀ᐖࡢច㉳స⏝ࡣ 2⩌㛫ࡢẚ㍑
ࡢࡓࡵ㸪Student’s t-testࢆᐇ᪋ࡋࡓ㸬໬ྜ≀ࡢᣕᢠస⏝ࡣከ⩌㛫ࡢẚ㍑ࡢࡓࡵ㸪୍ඖ㓄⨨ศ




 2 ⤖ᯝ 
mGlu1 ཷᐜయᣕᢠ⸆ࡀ⤫ྜኻㄪ⑕ࡢㄆ▱ᶵ⬟㞀ᐖ࡟ᑐࡋ࡚ᨵၿຠᯝࢆ᭷ࡍࡿྍ⬟ᛶࢆ᳨
ウࡍࡿࡓࡵ࡟㸪ࣛࢵࢺࡢMK-801ㄏⓎ♫఍ᛶㄆ㆑㞀ᐖࣔࢹࣝ࡟࠾ࡅࡿ໬ྜ≀ࡢホ౯ࢆ⾜ࡗࡓ㸬

































































MK-801 (0.1 mg/kg, i.p.)
Figure 6. Effect of JNJ16259685 in the social recognition test in rats. Effect of 
JNJ16259685 on MK-801-induced social memory impairment (A) and effect of 
JNJ16259685 on social interaction to unfamiliar juvenile (B) were investigated. 
Data represent mean  S.E.M. (n = 11-13 animals per each group). ##P < 0.01 
compared with response to vehicle + saline. **P < 0.01 compared with response to 
vehicle + MK-801.
27
 3 ⪃ᐹ 
mGlu1 ཷᐜయᣕᢠ⸆ࡣ㸪NMDA ཷᐜయࡢ㜼ᐖ࡟ࡼࡿ⤫ྜኻㄪ⑕ࡢ㝧ᛶ⑕≧ࡢື≀ࣔࢹࣝ
࡛࠶ࡿ㐠ືஹ㐍㸪࠾ࡼࡧ㝜ᛶ⑕≧ࡢື≀ࣔࢹ࡛ࣝ࠶ࡿ♫఍ᛶ⾜ືࡢపୗࢆᨵၿࡍࡿࡇ࡜ࡀ
♧ࡉࢀ࡚࠸ࡿࡀ㸪ㄆ▱ᶵ⬟㞀ᐖࡢື≀ࣔࢹࣝ࡟࠾ࡅࡿస⏝ࡣ᳨ウࡉࢀ࡚࠸࡞࠸㸦Satow et al., 
2009㸧㸬௒ᅇึࡵ࡚ NMDAཷᐜయࡢ㜼ᐖ࡟ࡼࡿㄆ▱ᶵ⬟㞀ᐖ࡟ᑐࡋ࡚ mGlu1ཷᐜయᣕᢠ⸆
ࡀᨵၿస⏝ࢆ᭷ࡍࡿࡇ࡜ࢆ᫂ࡽ࠿࡟ࡋࡓ㸬ᮏᐇ㦂࡟࠾࠸࡚ JNJ16259685ࡣ 0.3-1 mg/kgࡢ⏝
㔞࡛ຠᯝࢆ᭷ࡋࡓࡀ㸪0.63 mg/kgࡣࣛࢵࢺ࡟࠾࠸࡚࡯ࡰ 100%ࡢ mGlu1ཷᐜయ༨᭷⋡ࢆ♧ࡍ









JNJ16259685㸦Steckler et al., 2005㸧㸪BAY 36-7620㸦Schröder et al., 2008㸧࠾ࡼࡧ A-841720
㸦El-Kouhen et al., 2006㸧ࡣᏛ⩦㞀ᐖࢆᘬࡁ㉳ࡇࡍࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸬ࡲࡓ㸪A-841720
ࡣࣛࢵࢺࡢᨺᑕ≧㏞㊰ヨ㦂㸪ᩥ⬦ⓗᜍᛧヨ㦂࠾ࡼࡧཷືᅇ㑊ヨ㦂࡟࠾࠸࡚ㄆ▱ᶵ⬟㞀ᐖࢆ
ᘬࡁ㉳ࡇࡍ㸦Morè et al., 2007㸧㸬⤫ྜኻㄪ⑕ᝈ⪅࠾ࡼࡧ⤫ྜኻㄪ⑕ࡢື≀ࣔࢹࣝ࡟࠾࠸࡚ࡣ
⓶㉁ࡢࢢࣝࢱ࣑ࣥ㓟⚄⤒ఏ㐩ࡢஹ㐍㸦Lewis et al., 2004; Moghaddam and Adams, 1998㸧ࡀㄆࡵ
ࡽࢀ࡚࠾ࡾ㸪ṇᖖ࡞≧ែ࡜ࡣ␗࡞ࡿ㸬mGlu1 ཷᐜయࡢᣕᢠ⸆ࡣ mGlu1/5 ཷᐜయసື⸆࡟ࡼ
ࡿෆഃ๓㢌๓⓶㉁ࡢࢢࣝࢱ࣑ࣥ㓟㐟㞳ቑຍࢆᢚไࡍࡿࡓࡵ㸦Melendez et al., 2005㸧㸪ࢢࣝࢱ
࣑ࣥ㓟ఏ㐩ஹ㐍࡟ࡼࡿㄆ▱ᶵ⬟㞀ᐖࢆ㑅ᢥⓗ࡟ᨵၿࡍࡿ࡜⪃࠼ࡽࢀࡿ㸬  
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ࡢάືࢆྠᮇࡉࡏࡿࡇ࡜࡟ࡼࡾᙧᡂࡉࢀࡿ㸦Bartos et al., 2007; Sohal et al., 2009㸧㸬⤫ྜኻㄪ
⑕ᝈ⪅࡛ࡣ㸪⮬Ⓨⓗ γ࢜ࢩ࣮ࣞࢩࣙࣥࡢቑຍ㸦Spencer, 2012; Winterer et al., 2004; Suazo et al., 
2012㸧࠾ࡼࡧ▱ぬ่⃭ࡸㄆ▱ㄢ㢟࡟కࡗ࡚ㄏᑟࡉࢀࡿ๓㢌๓⓶㉁ࡢ γ࢜ࢩ࣮ࣞࢩࣙࣥࡢపୗ










 1 ᪉ἲ 
1-1 ᐇ㦂ື≀ 
㞝ᛶ Sprague-Dawleyࣛࢵࢺ㸦9㹼15㐌㱋㸪᪥ᮏࢳ࣮ࣕࣝࢫ࣭ࣜࣂ࣮ᰴᘧ఍♫㸧ࢆ⏝࠸ࡓ㸬







JNJ16259685ࢆ Tocris Bioscience㸦Bristol, UK㸧࠿ࡽ㉎ධࡋࡓ㸬ࢣࢱ࣮ࣛࣝ 50㸦ketamine㸧
ࢆ୕ඹ࢚࣮ࣝ⸆ရᰴᘧ఍♫࠿ࡽ㉎ධࡋࡓ㸬Ketamineࢆ⏕⌮㣗ሷᾮ࡛ᕼ㔘ࡋࡓ㸬JNJ16259685







㟁ᴟ㓄⨨ࡣ௨ୗࡢ㏻ࡾ࡜ࡋࡓ㸦Figure 7㸧㸹グ㘓⏝㟁ᴟ㸸๓㢌⓶㉁㸦bregma࠿ࡽ㰯ഃ࡟ 1.0 mm㸪
∦ഃ 1.5 mm㸧㸪ཧ↷㟁ᴟ㸸ᑠ⬻㸦bregma࠿ࡽ㤳ഃ࡟ 10.0 mm㸪ṇ୰⥺ἢ࠸㸧㸪᥋ᆅ㟁ᴟ㸸㢌
㡬⓶㉁㸦bregma࠿ࡽ㤳ഃ࡟ 8.0 mm㸪∦ഃ 1.5 mm㸧㸬ࡇࢀࡽࡢ㟁ᴟࢆ㟁ᴟ 㸦ྎMS363㸪PlasticOne㸧
࡟ࡣࡵ㎸ࡳ㸪㟁ᴟྎࡈ࡜ṑ⛉⏝ࣞࢪࣥ㸦࢔ࢻࣇ࢓㸪ᯇ㢼ᰴᘧ఍♫㸧࡜࢔ࣟࣥ࢔ࣝࣇ࢓࡛㢌
⵹㦵࡟ᅛᐃࡋࡓ㸬࢜࣌ᚋࡢື≀ࡣಶู㣫⫱࡜ࡋ㸪EEG グ㘓ヨ㦂࡟౪ࡍࡿࡲ࡛ 5 ᪥௨ୖࡢᅇ
30




Figure 7. The site for electrodes. 
 
1-4 EEGグ㘓 
EEGグ㘓ࡣ᫂ᮇ㸦light on; 7:00-19:00㸧࡟ᐇ᪋ࡋࡓ㸬ࣛࢵࢺࢆ㜵㡢⟽㸦ᖜ 60 cmዟ⾜ࡁ
50 cm㧗ࡉ 50 cm㸧ෆ࡟タ⨨ࡋࡓ ᐃࢣ࣮ࢪ㸦ᖜ 30 cmዟ⾜ࡁ 30 cm㧗ࡉ 35 cm㸧࡟⛣
ࡋ㸪㟁ᴟྎࢆࢫࣜࢵࣉࣜࣥࢢ㸦NSR-15-6P㸪Solton㸧࡟⧅ࡀࡗࡓ ᐃࢣ࣮ࣈࣝ࡟᥋⥆ࡋࡓ㸬
EEGࢩࢢࢼࣝࡣ㸪㧗ឤᗘቑᖜჾ㸦AB-611J㸪᪥ᮏග㟁ᰴᘧ఍♫㸧ࢆ⏝࠸࡚㟁఩ቑᖜ࠾ࡼࡧ࢔
ࢼࣟࢢࣇ࢕ࣝࢱ࣮㸦Lo-cut: 0.5 Hz, Hi-cut: 1 kHz㸧ฎ⌮ࢆࡋࡓᚋ㸪࢔ࢼࣟࢢ㸭ࢹࢪࢱࣝኚ᥮ჾ
㸦AD16-16U(PCI)EH㸪CONTEC㸧ࢆ⏝࠸࡚ࢹࢪࢱࣝ໬ࡋࡓ㸬ࡑࡢᚋ㸪⏕యಙྕ཰㘓ࣉࣟࢢ
࣒ࣛ VitalRecorder®㸦ver.1.3㸪࢟ࢵࢭ࢖ࢥ࣒ࢸࢵࢡ㸧ࢆ⏝࠸࡚ࢧࣥࣉࣜࣥࢢ࿘Ἴᩘ 2.5 kHz࡛
ࢹ࣮ࢱグ㘓ࡋࡓ㸬 ᐃࢣ࣮ࢪ࡬ࡢ㥆໬ࢆවࡡ࡚ 30 ศ㛫ࡢ࣮࣋ࢫࣛ࢖ࣥグ㘓ࢆᐇ᪋ࡋࡓᚋ㸪
⸆≀ᢞ୚ࢆ㛤ጞࡋࡓ㸬JNJ16259685㸦1 mg/kg㸧ࢆ⓶ୗᢞ୚ࡋ㸪ࡑࡢ 30ศᚋ࡟ ketamine㸦5 mg/kg㸧




䐟Prefrontal cortex (recording electrodes)






 グ㘓ࡉࢀࡓ EEGࢹ࣮ࢱࡣ㸪╧╀ゎᯒ◊✲⏝ࣉࣟࢢ࣒ࣛ SleepSign®㸦ver.3.0㸪࢟ࢵࢭ࢖ࢥ࣒
ࢸࢵࢡ㸧ࢆ⏝࠸࡚ಶయẖ࡟࢜ࣇࣛ࢖ࣥゎᯒࢆᐇ᪋ࡋࡓ㸬ࢹࢪࢱࣝࣇ࢕ࣝࢱ࣮㸦Band-pass: 
0.5-200 Hz㸧ฎ⌮ᚋ㸪4⛊㛫ࡢ epochẖ࡟㧗㏿ࣇ࣮࢚ࣜኚ᥮㸦FFT㸧ฎ⌮ࢆᐇ᪋ࡋ㸪ྛ epoch





ྛ⩌࡟࠾ࡅࡿ γ࢜ࢩ࣮ࣞࢩࣙࣥࣃ࣮࣡ࡢ⤒᫬ⓗኚ໬࠾ࡼࡧࡑࡢArea Under the Curve㸦AUC㸧
್ࡣࡍ࡭࡚ᖹᆒ್ᶆ‽ㄗᕪ࡛♧ࡋࡓ㸬⮬Ⓨⓗ γ࢜ࢩ࣮ࣞࢩࣙࣥࣃ࣮࣡㸦0-30 min㸧࠾ࡼࡧ
ketamineᢞ୚ᚋࡢ γ࢜ࢩ࣮ࣞࢩࣙࣥࣃ࣮࣡ቑຍ㸦30-90 min㸧࡟ᑐࡍࡿ໬ྜ≀ࡢస⏝ࡣ AUC
್ࢆ⏝࠸࡚ゎᯒࡋࡓ㸬ࡑࢀࡒࢀ 2⩌㛫ࡢẚ㍑ࡢࡓࡵ㸪Student’s t-testࢆᐇ᪋ࡋࡓ㸬⤫ィゎᯒ
ࡣ SAS software㸦SAS Institute Japan, Tokyo㸧ࢆ⏝࠸ࡓ㸬 
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ẚ࡭࡚ቑຍࡋࡓ㸦Figure 8A㸧㸬JNJ16259685 1 mg/kgࡣ ketamine࡟ࡼࡗ࡚ቑຍࡋࡓ⮬Ⓨⓗ γ





































Figure 8. Time course changes in ketamine-induced increase in gamma band power 
in the frontal cortex of rats after administration of JNJ16259685 (A). Values are 
percentages of baseline, which corresponds to the mean value for 30 min before 
drug application. Black and gray lines indicate the vehicle + ketamine treated group 
and the JNJ16259685 + ketamine treated group, respectively. Data represent mean 
 S.E.M. (n = 8 animals per each group). AUC values before administration of 
ketamine (B) and AUC value after administration of ketamine in gamma band-
power (C) in the frontal cortex of rats. Data represent mean  S.E.M. (n = 8 animals 
























 3 ⪃ᐹ 
 ⤫ྜኻㄪ⑕ᝈ⪅ࡢṚᚋ⬻࡟࠾࠸࡚㸪๓㢌๓⓶㉁࡟࠾ࡅࡿ PV㝧ᛶ௓ᅾࢽ࣮ࣗࣟࣥࡢ㑅ᢥⓗ
࣐࣮࣮࡛࢝࠶ࡿ PV mRNA࡜࡜ࡶ࡟㸪GABAྜᡂ㓝⣲࡛࠶ࡿ glutamate decarboxylase 67
㸦GAD67㸧mRNAࡢⓎ⌧ࡀపୗࡋ࡚࠸ࡿ㸦Hashimoto et al., 2003; Volk et al., 2000㸧㸬ࡲࡓ㸪⫼
እഃ๓㢌๓⓶㉁ࡢ PV㝧ᛶGABA௓ᅾࢽ࣮ࣗࣟࣥ࡟࠾ࡅࡿGAD67ࡢࢱࣥࣃࢡࣞ࣋ࣝࡢῶᑡ
ࡀㄆࡵࡽࢀࡿ㸦Curley et al., 2011㸧㸬ࡋࡓࡀࡗ࡚㸪⤫ྜኻㄪ⑕ᝈ⪅࡟࠾࠸࡚ࡣ㸪PV㝧ᛶ GABA
௓ᅾࢽ࣮ࣗࣟࣥࡢᶵ⬟పୗ࡟ࡼࡾ㗹య⣽⬊ࡢไᚚᶵᵓ࡟◚⥢ࢆ⏕ࡌ࡚࠸ࡿ࡜⪃࠼ࡽࢀ࡚࠸
ࡿ㸦Lewis et al., 2004㸧㸬⑓⌮ᡤぢࢆ཯ᫎࡋ࡚㸪⤫ྜኻㄪ⑕ᝈ⪅࡛ࡣ㸪PV㝧ᛶ GABA௓ᅾࢽ
࣮ࣗࣟࣥ࡟ࡼࡾㄪ⠇ࡉࢀ࡚࠸ࡿ⮬Ⓨⓗ γ࢜ࢩ࣮ࣞࢩࣙࣥࡢቑຍ㸦Spencer, 2012; Winterer et al., 
2004; Suazo et al., 2012㸧࠾ࡼࡧㄆ▱ᶵ⬟㞀ᐖ࡜ㄆ▱ㄢ㢟࡟ࡼࡗ࡚ㄏᑟࡉࢀࡿ๓㢌๓⓶㉁ࡢ γ











ࢢࣝࢱ࣑ࣥ㓟㐟㞳ࢆቑຍࡉࡏࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸦Moghaddam and Adams, 1998; Lorrain 
et al., 2003㸧㸬ࡲࡓ㸪ෆഃ๓㢌๓⓶㉁࡬ࡢ NMDAཷᐜయᣕᢠ⸆ࡢᒁᡤᢞ୚ࡣ㸪ࢢࣝࢱ࣑ࣥ㓟




ࣙࣥࣃ࣮࣡ࢆቑຍࡋࡓ㸬ࡇࡢ⤖ᯝࡣ㸪࣐࢘ࢫ㸦Ehrlichman et al., 2009㸧㸪ࣛࢵࢺ㸦Pinault, 2008㸧
࠾ࡼࡧ೺ᖖே㸦Hong et al., 2010㸧࡟࠾࠸࡚㸪NMDAཷᐜయᣕᢠ⸆ࡀ γ࢜ࢩ࣮ࣞࢩࣙࣥࣃ࣡
࣮ࢆቑຍࡍࡿሗ࿌࡜୍⮴ࡍࡿ㸬NMDAཷᐜయᣕᢠ⸆MK-801ࡣ㟁Ẽ⏕⌮Ꮫⓗ࡟๓㢌⓶㉁ࡢ
GABA௓ᅾࢽ࣮ࣗࣟࣥࡢⓎⅆࢆపୗࡉࡏࡿ࡜ྠ᫬࡟㗹య⣽⬊ࡢⓎⅆࢆቑຍࡉࡏࡿࡇ࡜
㸦Homayoun and Moghaddam, 2007㸧㸪ࡲࡓ㸪PV㝧ᛶ GABA௓ᅾࢽ࣮ࣗࣟࣥୖࡢ NMDAཷᐜ
యḞᦆ࣐࢘ࢫࡣ⓶㉁࡟࠾ࡅࡿ⮬Ⓨⓗ γ࢜ࢩ࣮ࣞࢩࣙࣥࣃ࣮࣡ࡀቑຍࡋ࡚࠾ࡾ㸪MK-801࡟ࡼ
ࡿ γ࢜ࢩ࣮ࣞࢩࣙࣥࣃ࣮࣡ቑຍࡀㄆࡵࡽࢀ࡞࠸ࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸦Carlén et al., 2012㸧㸬
ࡉࡽ࡟㸪NMDAཷᐜయࡢࢧࣈࣘࢽࢵࢺ࡛࠶ࡿ NR1ࢆ⣙ 85%Ḟᦆࡉࡏࡓ࣐࢘ࢫࡣ㸪⮬Ⓨⓗ γ
࢜ࢩ࣮ࣞࢩࣙࣥࣃ࣮࣡ቑຍ࡜♫఍ᛶ⾜ືࡢపୗ࠾ࡼࡧ✵㛫グ᠈పୗ࡜ࡢ┦㛵ࡀㄆࡵࡽࢀ࡚




























ࡓ㸦Galante and Diana, 2004; Maejima et al., 2001; Varma et al., 2001; Kano et al., 2009㸧㸬ࢩࢼࣉ
ࢫᚋ⭷ࡢmGlu1ཷᐜయࡢάᛶ໬࡟ࡼࡾ 2-࢔ࣛ࢟ࢻࣀ࢖ࣝࢢࣜࢭ࣮ࣟࣝ㸦2-AG㸧ࡀ⏘⏕ࡉࢀ㸪
ࡑࡢ 2-AGࡀࢩࢼࣉࢫ㛫㝽࡟ᣑᩓࡋ㸪ࢩࢼࣉࢫ๓⤊ᮎࡢ࢝ࣥࢼࣅࣀ࢖ࢻ CB1ཷᐜయࢆάᛶ
໬ࡍࡿࡇ࡜࡛㸪ࢩࢼࣉࢫఏ㐩ࢆᢚไࡍࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ㸦Chaki and Hikichi, 2011㸧㸦Figure 
9㸧㸬๓㢌๓⓶㉁ࡢ mGlu1ཷᐜయࡢ㜼ᐖࡣ㸪ෆᅉᛶ࢝ࣥࢼࣅࣀ࢖ࢻ࡟ࡼࡿ㏫⾜ᛶࢩࢼࣉࢫఏ
㐩ㄪ⠇ᶵᵓࢆ㜼ᐖࡍࡿࡇ࡜࡟ࡼࡾ㸪GABA㐟㞳ࢆቑຍࡍࡿࡇ࡜ࡀ᥎ᐹࡉࢀࡿ㸦Chaki and 
Hikichi, 2011㸧㸦Figure 9㸧㸬ࡇࢀࡣ㸪mGlu1ཷᐜయᣕᢠ⸆ EMQMCMࡀࣛࢵࢺᾏ㤿࡟࠾࠸࡚
GABA㐟㞳ࢆቑຍࡋ㸪ࢢࣝࢱ࣑ࣥ㓟㐟㞳ࢆῶᑡࡍࡿ㸦Śmiałowska et al., 2012㸧ࡇ࡜࠿ࡽࡶᨭ
ᣢࡉࢀࡿ㸬ࡋ࠿ࡋ࡞ࡀࡽ㸪ࣛࢵࢺ࡟࠾࠸࡚࢝ࣥࢼࣅࣀ࢖ࢻཷᐜయసື⸆ࡢᮎᲈᢞ୚ࡣ㸪ෆ
ഃ๓㢌๓⓶㉁ࡢ γ࢜ࢩ࣮ࣞࢩࣙࣥࣃ࣮࣡ࢆపୗࡍࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠾ࡾ㸦Kucewicz et al., 
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ࢩ࣮ࡢច㉳స⏝࠾ࡼࡧ༠ㄪ㐠ືᶵ⬟ࡢ㞀ᐖࡀㄆࡵࡽࢀࡎ㸦Satow et al., 2008, 2009㸧㸪ࡴࡋࢁ㸪
mGlu1ཷᐜయᣕᢠ⸆ AIDAࡀᐃᆺᢠ⢭⚄⑓⸆ haloperidol࡟ࡼࡿ࢝ࢱࣞࣉࢩ࣮ច㉳స⏝࡟ᑐ










Increase in 2-AG production
Higher activation of CB1 receptor
Suppression of GABA release
Pyramidal neuron hyperactivity




Figure 9. Proposed mechanisms of regulation of glutamatergic neuronal activity in the 
prefrontal cortex by mGlu1 receptor (mGluR1). Following mGluR1 activation, 
diacylglycerol lipase (DGL) converts diacylglycerol (DG) to 2-arachidonoylglycerol (2-AG). 
2-AG is then released, and activates CB1 receptors (CB1R) that are located on 
cholecystokinin (CCK)-positive inhibitory terminals, leading to a suppression of GABA 
release on inhibitory terminals. Inhibition of GABA release causes an increase in glutamate 
release on pyramidal neurons. Regulator of G-protein signaling 4 (RGS4) negatively 







 ➨ 5⠇ ࡑࡢ௚୰ᯡ⚄⤒⣔ᶵ⬟࡟࠾ࡅࡿ mGlu1ཷᐜయᣕᢠ⸆ࡢస⏝ 
 
 ᮏ⠇࡟࠾࠸࡚ࡣ㸪ࡑࡢ௚୰ᯡ⚄⤒⣔ᶵ⬟࡟࠾ࡅࡿ mGlu1 ཷᐜయࡢᙺ๭ࢆㄪ࡭ࡿࡓࡵ㸪
mGlu1/5ཷᐜయࡢάᛶ໬࡟ࡼࡿ⾜ືኚ໬ࢆᤊ࠼㸪㑅ᢥⓗ࡞ࢢࣝࢱ࣑ࣥ㓟ཷᐜయࣜ࢞ࣥࢻࢆ⏝
࠸࡚㸪ࡑࢀࡒࢀࡢཷᐜయࡢ㛵୚ࢆ᳨ウࡋࡓ㸬 
 㠀㑅ᢥⓗࢢ࣮ࣝࣉ Iᆺ࠾ࡼࡧ IIᆺ mGluཷᐜయసື⸆ 1S,3R-ACPD࠾ࡼࡧࢢ࣮ࣝࣉ Iᆺ࡛
࠶ࡿ mGlu1/5 ཷᐜయࡢ㑅ᢥⓗసື⸆(RS)-DHPG ࡀ࣐࢘ࢫ࡟࠾࠸࡚Ὑ㢦⾜ື㸭ᘬࡗᦋࡁ⾜ື
࠾ࡼࡧࡅ࠸ࢀࢇࢆᘬࡁ㉳ࡇࡍࡇ࡜ࡀሗ࿌ࡉࢀࡓ㸦Laudrup and Klitgaard, 1993; Tizzano et al., 




࡚ࡣ㸪ከࡃࡢ◊✲ᐊ࡟࠾࠸࡚㸪✀ࠎࡢ mGluཷᐜయࣜ࢞ࣥࢻࢆ⏝࠸࡚◊✲ࡉࢀ㸦Barton and 
Shannon, 2005; Kingston et al., 2002; Tizzano et al., 1995, Moldrich et al., 2001; Chapman et al., 
2000㸧㸪mGlu1 ཷᐜయࡢ௚࡟ࡶ」ᩘࡢ mGlu ཷᐜయࡢ㛵୚ࡀ♧ࡉࢀࡓ㸬୍᪉࡛㸪Ὑ㢦⾜ື㸭
ᘬࡗᦋࡁ⾜ື࡟࠾ࡅࡿ mGluཷᐜయࡢ㛵୚࡟ࡘ࠸࡚ࡣ㸪࡯࡜ࢇ࡝◊✲ࡉࢀ࡚࠸࡞࠸㸦Barton 
and Shannon, 2005㸧㸬(RS)-DHPG ࡣ㸪ࢢࣝࢱ࣑ࣥ㓟㸪࢟ࢫ࢝ࣝ㓟㸪࢖࣎ࢸࣥ㓟࠾ࡼࡧ
1S,3R-ACPDࡢ࢔࣑ࣀ㓟࡟ẚ࡭㑅ᢥⓗ࡟ mGlu1ཷᐜయ࠾ࡼࡧ mGlu5ཷᐜయ࡟ྠ➼࡟స⏝ࡍ
ࡿࢢ࣮ࣝࣉ IᆺmGluཷᐜయࡢసື⸆࡛࠶ࡿ㸦Schoepp et al., 1999; Brabet et al.,1995㸧㸬୍ ᪉࡛㸪
(S)-DHPGࡣ㸪(RS) -DHPGࡢ SయࡢගᏛ␗ᛶయ࡛࠶ࡾ㸪Rయࡼࡾࡶ࣍ࢫ࣍࢖ࣀࢩࢳࢻຍỈศ














FTIDC ࠾ࡼࡧ LY379268 ࡣ୓᭷〇⸆ᰴᘧ఍♫ࡘࡃࡤ◊✲ᡤ࡟࡚ྜᡂࡉࢀࡓ㸬(S)-DHPG㸪
AIDA㸪(S)-4CPG㸪MPEP㸪2,3-dioxo-6-nitro-1,2,3,4-tetrahydrobenzo[f]quinoxaline-7-sulfonamide
㸦 NBQX㸧࠾ࡼࡧ LY341495 ࢆ Tocris Bioscience㸦 Bristol, UK㸧࠿ࡽ㉎ධࡋࡓ㸬
5R,10S-(+)-5-Methyl-10, 11-dihydro-5H-dibenzo[a,d]cyclohepten-5,10-imine hydrogen maleate








(S)-DHPG㸦3-400 nmol㸧ࢆ 10 μLࡢᐜ㔞࡛㸪ぬ㓰ୗ࡟ࣁ࣑ࣝࢺࣥࢩࣜࣥࢪࢆ⏝࠸࡚ഃ⬻ᐊ




























⾜ືࡀほᐹࡉࢀ㸪30ศ㛫ࡢὙ㢦⾜ືᣢ⥆᫬㛫ࡣ 3-30 nmol࡛᭷ព࡟ቑຍࡋࡓ㸦Figure 10A㸧㸬





100 nmol࡛ࡣ 51.34.3ศ㸦n=4㸧㸪400 nmol࡛ࡣ 28.76.4ศ㸦n=6㸧࡛࠶ࡗࡓ㸬㛫௦ᛶࡅ࠸ࢀ
ࢇࡣ㸪Ὑ㢦⾜ືࡀᾘኻࡋࡓᚋ࡟Ⓨ⌧ࡋࡓ㸬100 nmol࡛ࡣ 7༉୰ 1༉ࡢṚஸࡀ㸪400 nmol࡛




Figure 10. Face-washing behavior caused by (S)-DHPG in mice. (A) Total duration of 
face-washing behavior during the 30-min observation period. (B) Time-course of the 
duration of face-washing behavior in 5-min intervals of the 30-min observation period. 
Duration of face-washing behavior is expressed as means  S.E.M. (n = 6-16 animals per 
each group). (S)-DHPG was intracerebroventricularly administered in conscious mice. *P 





Table 4. Induction of convulsions by (S)-DHPG in mice. 
 
Drug           CC  TC   Mortality 
Vehicle   (8)  0   0     0 
(S)-DHPG 30 nmol  (8)  0   0     0 
(S)-DHPG 100 nmol  (7)  4 a   0     1 
(S)-DHPG 400 nmol  (6)  6 a   0     5 a 
 
Numbers in parenthesis indicated numbers of animal used. Numbers in the table 
indicated numbers of animal exhibiting convulsions within 60 min after the 
intracerebroventricular administration of (S)-DHPG. CC; clonic convulsions, TC; tonic 




 2-2 (S)-DHPGㄏⓎὙ㢦⾜ື࡟ᑐࡍࡿᣕᢠヨ㦂 
Ὑ㢦⾜ືࡀ(S)-DHPGࡢప⏝㔞࠿ࡽほᐹࡉࢀࡿࡇ࡜࠿ࡽ㸪Ὑ㢦⾜ື࡟╔┠ࡋ࡚㸪࡝ࡢཷᐜ
యࢧࣈࢱ࢖ࣉࡀ㛵୚ࡋ࡚࠸ࡿ࠿ࢆㄪ࡭ࡓ㸬ഃ⬻ᐊෆᢞ୚࡟ࡼࡿ࢔࣑ࣀ㓟ㄏᑟయࡢ➇ྜᆺ
mGlu1 ཷ ᐜ య ᣕ ᢠ ⸆  (RS)-1-aminoindan-1,5-dicarboxylic acid 㸦 AIDA 㸧 ࠾ ࡼ ࡧ
(S)-4-carboxyphenylglycine㸦S-4CPG㸧ࡢస⏝ࢆ᳨ウࡋ㸪ࡑࡢ⤖ᯝ㸪AIDA ࠾ࡼࡧ S-4CPG ࡣ
⏝㔞౫Ꮡⓗ࡟(S)-DHPGㄏⓎὙ㢦⾜ືࢆᣕᢠࡋࡓ㸦Figure 11㸧㸬 
ḟ࡟㸪ᮎᲈᢞ୚࡟ࡼࡿ㠀➇ྜᆺ mGlu1ཷᐜయᣕᢠ⸆ FTIDC࠾ࡼࡧ㠀➇ྜᆺ mGlu5ཷᐜయ





































































V + V V + V
Figure 12. Effects of FTIDC (A) and MPEP (B) on face-washing behavior produced 
by (S)-DHPG in mice. Drug effects on face-washing behavior were tested for 5 min 
from 5 min after intracerebroventricular administration of (S)-DHPG. Duration of 
face-washing behavior is expressed as means  S.E.M. (A, n = 5 animals per each 
group; B, n = 7-12 animals per each group). V + V: vehicle of drugs + vehicle of (S)-
DHPG. ##P < 0.01 compared with response to vehicle. *P < 0.05 compared with 























































V + V V + V
Figure 13. Effects of LY379268 (A) and LY341495 (B) on face-washing behavior 
produced by (S)-DHPG in mice. Drug effects on face-washing behavior were tested 
for 5 min from 5 min after intracerebroventricular administration of (S)-DHPG. 
Duration of face-washing behavior is expressed as means  S.E.M. (A, n = 6 animal 
per each group; B, n = 6 animals per each group). V + V: vehicle of drugs + vehicle of 
































































Figure 14. Effects of MK-801 (A) and NBQX (B) on face-washing behavior produced 
by (S)-DHPG in mice. Drug effects on face-washing behavior were tested for 5 min 
from 5 min after intracerebroventricular administration of (S)-DHPG. Duration of 
face-washing behavior is expressed as means  S.E.M. (A, n = 4-9 animals per each 
group; B, n = 4-5 animals per each group). V + V: vehicle of drugs + vehicle of (S)-
DHPG. ##P < 0.01 compared with response to vehicle.
47
 3 ⪃ᐹ 
mGlu1/5ཷᐜయసື⸆(S)-DHPG ࡟ࡼࡿὙ㢦⾜ືࡣ㸪mGlu1ཷᐜయࡢάᛶ໬ࢆ௓ࡋ࡚ᘬࡁ
㉳ࡇࡉࢀ࡚࠸ࡿࡇ࡜ࢆ㸪➇ྜᆺ࠾ࡼࡧ㠀➇ྜᆺ mGlu1ཷᐜయᣕᢠ⸆㸪㠀➇ྜᆺ mGlu5ཷᐜ
యᣕᢠ⸆㸪➇ྜᆺ mGlu2/3ཷᐜయసື⸆㸪➇ྜᆺ mGlu2/3ཷᐜయᣕᢠ⸆㸪㠀➇ྜᆺ NMDA
ཷᐜయᣕᢠ⸆࠾ࡼࡧ➇ྜᆺ non-NMDAཷᐜయᣕᢠ⸆ࢆ⏝࠸࡚♧ࡋࡓ㸬 
 ᮏᐇ㦂࡟࠾࠸࡚㸪(S)-DHPGࡢ 3-30 nmolࡣ㸪࣐࢘ࢫ࡟࠾࠸࡚(S)-DHPG࠶ࡿ࠸ࡣ㠀㑅ᢥⓗ
ࢢ࣮ࣝࣉ Iᆺ࠾ࡼࡧ IIᆺmGluཷᐜయసື⸆ 1S,3R-ACPD࡟ࡼࡾច㉳ࡉࢀࡿ㢦ࡢẟ࡙ࡃࢁ࠸
⾜ືࢆྵࡴᘬࡗᦋࡁ⾜ື㸦Barton and Shannon, 2005; Thomsen and Dalby, 1998; Laudrup and 
Klitgaard, 1993㸧࡜㢮ఝࡋࡓὙ㢦⾜ືࢆᘬࡁ㉳ࡇࡋࡓ㸬ࡲࡓ㸪100-400 nmolࡢ⏝㔞࡛ࡣ㸪⏝
㔞౫Ꮡⓗ࡟㛫௦ᛶࡅ࠸ࢀࢇࡀច㉳ࡉࢀࡓ㸬ࡇࢀࡽࡢ▱ぢࡣ㸪(RS)-DHPG ࡀ 100 nmolࢆ㉸࠼
ࡓ⏝㔞࡛ࡅ࠸ࢀࢇࢆច㉳ࡍࡿ࡜࠸࠺ሗ࿌࡜୍⮴ࡍࡿ㸦Tizzano et al., 1995㸧㸬ࡲࡓ㸪(S)-DHPG
ࡀప⏝㔞࡛ᘬࡗᦋࡁ⾜ືࢆច㉳ࡋ㸪㧗⏝㔞࡛ࢡ࣮ࣟࢾࢫ㸪❧ࡕୖࡀࡾ⾜ື࠾ࡼࡧ㌿ಽ࡟ࡼ








ᮏᐇ㦂࡟࠾࠸࡚⏝࠸ࡓ➇ྜᆺ mGlu1ཷᐜయᣕᢠ⸆ AIDA 100 nmolࡣࣛࢵࢺࡢ࣮࢜ࣉࣥࣇ࢕
㸫ࣝࢻヨ㦂࡟࠾࠸࡚ crossingࡢᩘࢆῶᑡࡋࡓ㸦Nadlewska et al.,2003㸧ࡀ㸪(S)-4CPG 25-100 nmol












࠸ࡿ㸦Walsh et a., 2012㸧㸬ࡲࡓࠊ⤫ྜኻㄪ⑕࡜㛵㐃ࡢ࠶ࡿ NMDAཷᐜయࡢࢧࣈࣘࢽࢵࢺ࡛࠶
ࡿ NR1ࢆ⣙ 85%Ḟᦆࡉࡏࡓ࣐࢘ࢫࡣ⓶⭵ࢆ㞀ᐖࡍࡿ࡯࡝ࡢὙ㢦⾜ື࡜㢮ఝࡋࡓᘬࡗᦋࡁ⾜
ື㸭ẟ⧋࠸⾜ືࡀㄆࡵࡽࢀ࡚࠸ࡿ㸦Gandal et al., 2012a; Moy et al., 2008㸧㸬୍᪉࡛㸪࣮࢜ࣉࣥ
ࣇ࢕࣮ࣝࢻ⎔ቃୗࡢẟ⧋࠸⾜ືࡣ୙Ᏻ࡜ࡢ㛵㐃ࡀ♧၀ࡉࢀ࡚࠸ࡿ㸦Kalueff et al., 2007; 






































 ➨ 2❶ mGlu2/3ཷᐜయࡢឤぬࢤ࣮ࢸ࢕ࣥࢢᶵᵓ࠾ࡼࡧㄆ▱ᶵ⬟࡟࠾ࡅࡿᙺ๭ 
 
➨ 1⠇ ⥴ゝ 
 
 ሗ࿌࡟ࡼࡾ␗࡞ࡿࡀ㸪⤫ྜኻㄪ⑕ᝈ⪅Ṛᚋ⬻◊✲࡟࠾࠸࡚ mGlu2ཷᐜయ࠾ࡼࡧ mGlu3ཷ
ᐜయⓎ⌧ࡀኚ໬ࡍࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸬๓㢌๓⓶㉁࡟࠾ࡅࡿ mGlu3 ཷᐜయࢱࣥࣃࢡࡢ
ࣞ࣋ࣝࡀῶᑡࡋ㸪mGlu2 ཷᐜయࣞ࣋ࣝࡣኚ໬ࡀ࡞࠸ࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸦Ghose et al., 
2009㸧㸬୍᪉࡛㸪๓㢌๓⓶㉁࡟࠾ࡅࡿ mGlu2/3ཷᐜయࢱࣥࣃࢡࣞ࣋ࣝࡢቑຍࡀሗ࿌ࡉࢀ࡚࠸
ࡿ㸦Gupta et al., 2005㸧㸬ᮍ἞⒪ࡢ⤫ྜኻㄪ⑕ᝈ⪅ࡢ⓶㉁࡟࠾࠸࡚㸪mGlu2ཷᐜయ mRNAࡀ
ῶᑡࡋ㸪mGlu3 ཷᐜయ mRNA ࡀኚ໬ࡢ࡞࠸ࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸦González-Maeso et al., 
2008㸧㸬ࡉࡽ࡟㑇ఏᏊከᆺ◊✲࡟࠾࠸࡚㸪mGlu3ཷᐜయ࡜⤫ྜኻㄪ⑕࡜ࡢ㛵㐃ࡀሗ࿌ࡉࢀ࡚






ࡉࢀ࡚࠸ࡿ⢭⚄่⃭⸆࡟ࡼࡿ㐠ືஹ㐍ࢆᢚไࡍࡿ㸦Moghaddam and Adams, 1998; Cartmell et 
al., 1999; Nakazato et al., 2000; Lorrain et al., 2003; Monn et al., 2007; Rorick-Kehn et al., 2007; 
Ago et al., 2011㸧㸬ࡇࢀࡽࡢ㝧ᛶ⑕≧ࣔࢹࣝ࡟࠾ࡅࡿ mGlu2/3ཷᐜయసື⸆ࡢᢠ⢭⚄⑓ᵝస⏝
ࡣ㸪ཷᐜయḞᦆ࣐࢘ࢫࢆ⏝࠸ࡓゎᯒ࠿ࡽ୺࡟ mGlu2 ཷᐜయࢆ௓ࡍࡿస⏝࡛࠶ࡿ࡜⪃࠼ࡽࢀ
࡚࠸ࡿ㸦Woolley et al., 2008; Fell et al., 2008㸧㸬ࡲࡓ㸪NMDAཷᐜయᣕᢠ⸆࡟ࡼࡿ♫఍ᛶ⾜ື
పୗ㸪࠾ࡼࡧ⫾ඣᮇ࡟ࢫࢺࣞࢫࢆཷࡅࡓ࣐࢘ࢫ࡟࠾࠸࡚ぢࡽࢀࡿ⤫ྜኻㄪ⑕ࡢ㝜ᛶ⑕≧ᵝ
ࡢ♫఍ᛶ⾜ືపୗ࡟࠾࠸࡚ࡶ᭷ຠᛶࢆ♧ࡍࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸦Wierońska et al., 2013; 
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 Matrisciano et al., 2012㸧㸬ࡋ࠿ࡋ࡞ࡀࡽ㸪⤫ྜኻㄪ⑕ PPI㞀ᐖࣔࢹࣝ࠾ࡼࡧㄆ▱ᶵ⬟㞀ᐖࣔࢹ
ࣝ࡟࠾ࡅࡿຠᯝ࡟ࡘ࠸࡚ࡣ㸪୍ ⮴ࡋࡓぢゎࡀᚓࡽࢀ࡚࠾ࡽࡎ㸪༑ศ࡟ࡣゎ᫂ࡉࢀ࡚࠸࡞࠸㸬
ࡉࡽ࡟㸪㛤Ⓨ໬ྜ≀ࡢ⮫ᗋ◊✲࡟࠾࠸࡚ࡣ㸪mGlu2/3 ཷᐜయసື⸆ LY2140023 ࡣ⤫ྜኻㄪ
⑕ᝈ⪅ࡢ㝧ᛶ⑕≧࠾ࡼࡧ㝜ᛶ⑕≧ࢆᨵၿࡍࡿࡇ࡜ࡀ♧ࡉࢀࡓࡀ㸦Patil et al., 2007㸧㸪ㄆ▱ᶵ
⬟㞀ᐖ࡟ᑐࡍࡿస⏝ࡣ᳨ウࡉࢀ࡚࠸࡞࠸㸬 
ᮏ❶࡛ࡣ㸪mGlu2/3ཷᐜయసື⸆ࡢ⤫ྜኻㄪ⑕ࡢື≀ࣔࢹࣝ࡟࠾ࡅࡿస⏝ࢆ᳨ウࡋࡓ㸬⤫
ྜኻㄪ⑕ࡢື≀ࣔࢹࣝ࡜ࡋ࡚ࡣ㸪➨ 1❶࡛⏝࠸ࡓ DBA/2J࣐࢘ࢫࡢ⮬↛Ⓨ⑕ PPI㞀ᐖࣔࢹࣝ
࠾ࡼࡧMK-801ㄏⓎ♫఍ᛶㄆ㆑㞀ᐖࣔࢹࣝࢆ⏝࠸㸪mGlu2/3ཷᐜయసື⸆ࡢస⏝࣓࢝ࢽࢬ࣒





 ➨ 2⠇ ⤫ྜኻㄪ⑕ࡢ PPI㞀ᐖࣔࢹࣝ࡟࠾ࡅࡿ mGlu2/3ཷᐜయసື⸆ࡢస⏝ 
 
mGlu2/3ཷᐜయసື⸆ࡣࢭࣟࢺࢽࣥ 5-HT2ཷᐜయసື⸆ DOIㄏⓎ PPI㞀ᐖ࠾ࡼࡧ NMDA
ཷᐜయᣕᢠ⸆ PCPㄏⓎ PPI㞀ᐖࢆᨵၿࡍࡿ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ㸦Wischhof et al., 2012; Profaci et 
al., 2011㸧㸬ࡲࡓ㸪⎔ቃ᧯స࡟ࡼࡿ PPI㞀ᐖ࡟ᑐࡋ࡚ࡶ mGlu2/3ཷᐜయసື⸆ࡀᨵၿࡍࡿࡇ࡜
ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸬༶ࡕ㸪mGlu2/3ཷᐜయసື⸆ࡣ༢㞳㣫⫱࡟ࡼࡾច㉳ࡉࢀࡓ PPI㞀ᐖࢆᨵ
ၿࡋࡓ㸦Ago et al., 2012㸧㸬ࡉࡽ࡟㸪ฟ⏘๓ࡢᣊ᮰ࢫࢺࣞࢫ࡟ࡼࡾ⏕ࡲࢀࡓ࣐࢘ࢫࡣ⤫ྜኻㄪ
⑕ᵝࡢ PPI㞀ᐖࢆ♧ࡋ㸪ࡇࡢ PPI㞀ᐖࢆ mGlu2/3ཷᐜయసື⸆ࡣᨵၿࡋࡓ㸦Matrisciano et al., 
2012㸧㸬୍᪉࡛㸪⸆⌮Ꮫⓗ PPI㞀ᐖࣔࢹࣝ࡟࠾࠸࡚ mGlu2/3ཷᐜయసື⸆ࡀຠᯝࢆ♧ࡉ࡞࠸
ࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸬mGlu2/3ཷᐜయసື⸆ࡣNMDAཷᐜయᣕᢠ⸆PCP࠶ࡿ࠸ࡣ ketamine
ㄏⓎ PPI㞀ᐖ࡟ᙳ㡪ࢆཬࡰࡉ࡞࠿ࡗࡓ㸦Schreiber et al., 2000; Schlumberger et al., 2009; Henry 
et al., 2002; Galici et al., 2005; Imre et al., 2006㸧㸬ࡲࡓ㸪ࢻ࣮ࣃ࣑ࣥ⚄⤒ࡢసື⸆࡛࠶ࡿ
methamphetamine࠶ࡿ࠸ࡣ amphetamineㄏⓎ PPI㞀ᐖ࡟ᑐࡋ࡚ࡶ mGlu2/3ཷᐜయసື⸆ࡣᙳ
㡪ࢆཬࡰࡉ࡞࠿ࡗࡓ㸦Satow et al., 2008; Galici et al., 2005㸧㸬ྠᵝ࡟㸪PPI㞀ᐖࣔࢹࣝ࡟࠾ࡅ
ࡿ mGlu2 ཷᐜయ࣏ࢸࣥࢩ࢚࣮ࢱ࣮ࡢస⏝࡟ࡘ࠸࡚ࡶྠࡌ◊✲ᐊ࠿ࡽሗ࿌ࡉࢀ࡚࠸ࡿࡀ㸪୍
㈏ࡋࡓሗ࿌ࡀࡉࢀ࡚࠸࡞࠸㸬༶ࡕ㸪mGlu2ཷᐜయ࣏ࢸࣥࢩ࢚࣮ࢱ࣮LY487379ࡣ amphetamine
ㄏⓎ PPI㞀ᐖࢆᨵၿࡋࡓࡀ㸪PCPㄏⓎ PPI㞀ᐖ࡟ᙳ㡪ࢆཬࡰࡉ࡞࠿ࡗࡓ㸦Galici et al., 2005㸧㸬
୍᪉࡛㸪ูࡢ mGlu2ཷᐜయ࣏ࢸࣥࢩ࢚࣮ࢱ࣮BINAࡣ PCPㄏⓎ PPI㞀ᐖࢆᨵၿࡋࡓ㸦Galici 







 యసື⸆ࡢస⏝ࢆ᳨ウࡋࡓ㸬  
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 1 ᪉ἲ 
1-1 ᐇ㦂ື≀ 
➨ 1❶ ➨ 2⠇࡟ᚑ࠸㸪㞝ᛶ DBA/2J࣐࢘ࢫ㸦5-8㐌㱋㸪᪥ᮏࢡࣞ࢔ᰴᘧ఍♫㸧ࢆ⏝࠸ࡓ㸬
࣐࢘ࢫࢆᐊ  232Υ㸪‵ᗘ 5515%㸪12᫬㛫᫂ᬯࢧ࢖ࢡࣝ㸦7:00-19:00Ⅼⅉ㸧࡟ㄪ⠇ࡉࢀࡓ






⃮ࡋࡓ㸬ᢞ୚ᐜ㔞ࡣ 10 mL/kg࡜ࡋࡓ㸬 
 
1-3 DBA/2J࣐࢘ࢫ࡟࠾ࡅࡿ PPIヨ㦂࡟ᑐࡍࡿ mGlu2/3ཷᐜయసື⸆ࡢホ౯ 
➨ 1❶ ➨ 2⠇࡟‽ࡌ࡚⾜࠸㸪ື≀ࢆࢸࢫࢺࢳࣕࣥࣂ࣮࡟ධࢀࡿ 30ศ๓࡟ LY379268ࢆ
⭡⭍ෆᢞ୚ࡋࡓ㸬SR-LAB startle chamber࡜ SR-LAB software࠿ࡽ࡞ࡿᑠື≀⏝㦫វ཯ᛂ ᐃ




⤖ᯝࢆࡍ࡭࡚ᖹᆒ್ᶆ‽ㄗᕪ࡛♧ࡋࡓ㸬஧ඖ㓄⨨ศᩓศᯒ㸦two-way analysis of variance; 
ANOVA㸧ࢆ⏝࠸࡚㸪໬ྜ≀ࡢຠᯝࢆゎᯒࡋࡓᚋ㸪post-hoc comparison test㸦Dunnett’s test㸧
ࢆᐇ᪋ࡋࡓ㸬᭷ពỈ‽ࡣ 5%ᮍ‶࡜ࡋࡓ㸬  
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 2 ⤖ᯝ 
mGlu2/3 ཷᐜయసື⸆ࡀ⤫ྜኻㄪ⑕ࡢឤぬࢤ࣮ࢸ࢕ࣥࢢᶵᵓࡢ㞀ᐖ࡟ᑐࡋ࡚ᨵၿຠᯝࢆ
᭷ࡍࡿྍ⬟ᛶࢆ᳨ウࡍࡿࡓࡵ࡟㸪DBA/2J࣐࢘ࢫࢆ⏝࠸ࡓ PPI㞀ᐖࣔࢹࣝ࡟࠾ࡅࡿ໬ྜ≀ࡢ
ホ౯ࢆ⾜ࡗࡓ㸬⮬↛Ⓨ⑕ PPI 㞀ᐖࣔࢹ࡛ࣝ࠶ࡿ DBA/2J ࣐࢘ࢫ࡟࠾ࡅࡿ PPI 㞀ᐖ࡟ᑐࡋ࡚

























Figure 15. Effects of LY379268 (i.p.) on prepulse inhibition in DBA/2J mice. 
Prepulse inhibition is expressed as mean  S.E.M. (n = 13-14 animals per each 
group).
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 3 ⪃ᐹ 
 PPI㞀ᐖࣔࢹࣝ࡟ᑐࡍࡿ mGlu2/3ཷᐜయసື⸆ࡢస⏝ࡣ㸪PPI㞀ᐖ࡟ᙳ㡪ࢆཬࡰࡉ࡞࠸࡜
࠸࠺ሗ࿌࡜ PPI㞀ᐖࢆᨵၿࡍࡿ࡜࠸࠺ሗ࿌ࡀ࠶ࡾ㸪୍ ㈏ࡋࡓሗ࿌ࡀ࡞ࡉࢀ࡚࠸࡞࠸㸬ᮏᐇ㦂
⤖ᯝ࠿ࡽ㸪mGlu2/3ཷᐜయసື⸆ LY379268ࡣ DBA/2J࣐࢘ࢫࡢ PPI㞀ᐖ࡟ᙳ㡪ࢆཬࡰࡉ࡞
࠿ࡗࡓ㸬ᮏᐇ㦂࡟࠾࠸࡚⏝࠸ࡓ LY379268ࡢ 3-10 mg/kgࡣ㸪࣐࢘ࢫ࡟࠾࠸࡚ methamphetamine






࡜ࡋ࡚ࡣ㸪ᾏ㤿࡟࠾ࡅࡿ GABA㐟㞳ಁ㐍㸦Śmiałowska et al., 2012㸧ࡢྍ⬟ᛶࡀ⪃࠼ࡽࢀࡿ㸬
mGlu2/3ཷᐜయࡣ GABA⚄⤒⤊ᮎ࡟࣊ࢸࣟཷᐜయ࡜ࡋ࡚Ꮡᅾࡋ㸪ࡑࡢ่⃭ࡣ GABA㐟㞳ࢆ
ᢚไࡍࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸦Poncer et al., 1995; Smolders et al., 2004㸧㸬ࡉࡽ࡟㸪mGlu2/3
ཷᐜయసື⸆ L-CCG-I ࡢഃᆘ᰾࡬ࡢᒁᡤᢞ୚ࡣ PPI 㞀ᐖࢆច㉳ࡍࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ
㸦Grauer and Marquis, 1999㸧㸬ࡋࡓࡀࡗ࡚㸪ഃᆘ᰾ࡢ mGlu2/3ཷᐜయࡢάᛶ໬ࡣ㸪PPIࢆࡴࡋ
ࢁ㞀ᐖࡍࡿ࡜⪃࠼ࡽࢀࡿ㸬୍᪉㸪NMDAཷᐜయࢧࣈࢱ࢖ࣉࡢ NR1ࢆ⣙ 85%Ḟᦆࡉࡏࡓ࣐࢘
ࢫࡣ PPIࡢ㞀ᐖࢆ♧ࡋ㸦Duncan et al., 2006㸧㸪mGlu2/3ཷᐜయసື⸆ LY354740ࡣ NMDAཷ





᪂つ⤫ྜኻㄪ⑕἞⒪ᶆⓗศᏊ α7 ࢽࢥࢳࣥཷᐜయࡢసື⸆࡛࠶ࡿ DMXB-A ࡣ㸪㠀ႚ↮⪅
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 ࡢ⤫ྜኻㄪ⑕ᝈ⪅࡟࠾ࡅࡿ㸪PPI࡜ྠᵝࡢឤぬࢤ࣮ࢸ࢕ࣥࢢᶵᵓ࡛࠶ࡿ⫈ぬㄏⓎ㟁఩ P50ࡢ
␗ᖖࢆᨵၿࡍࡿ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ㸦Olincy et al., 2006㸧㸬ࡋ࠿ࡋ࡞ࡀࡽ㸪α7ࢽࢥࢳࣥཷᐜయ
సື⸆ ABT-107㸪A-582941࠾ࡼࡧ PNU282987ࡣ㸪༢๣࡛ࡣ DBA/2J࣐࢘ࢫࡢ PPI࡟ᙳ㡪ࢆ
ཬࡰࡉ࡞࠿ࡗࡓ㸦Kohlhaas et al., 2012㸧㸬୍᪉࡛㸪α7ࢽࢥࢳࣥཷᐜయసື⸆ࡣ㸪‽⸆ຠ⏝㔞
ࡢᐃᆺ࠾ࡼࡧ㠀ᐃᆺᢠ⢭⚄⑓⸆࡜ࡢే⏝࡟ࡼࡾ㸪DBA/2J࣐࢘ࢫࡢ PPI࡟ᑐࡍࡿᢠ⢭⚄⑓⸆
ࡢస⏝ࢆቑᙉࡍࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸦Kohlhaas et al., 2012㸧㸬ࡲࡓ㸪᪂ወ≀యㄆ㆑ヨ㦂࡟
࠾࠸࡚㸪mGlu2/3ཷᐜయసື⸆ LY379268ࡣ㸪༢๣࡛ࡣ PCPㄏⓎ᪂ወ≀యㄆ㆑㞀ᐖ࡟ᙳ㡪ࢆ
ཬࡰࡉ࡞࠿ࡗࡓࡀ㸪‽⸆ຠ⏝㔞ࡢ㠀ᐃᆺᢠ⢭⚄⑓⸆ clozapine ࠾ࡼࡧ lurasidone ࡜ࡢే⏝࡟















࠾ࡅࡿὀពᶵ⬟పୗ㸦Pozzi et al., 2011㸧㸪᪂ወ≀యㄆ㆑㞀ᐖ㸦Jones et al. 2011; Ago et al., 2013㸧
࠾ࡼࡧグ᠈ࡢᰂ㌾ᛶ㞀ᐖ㸦Gruber et al., 2010㸧ࢆᨵၿࡍࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸬୍᪉࡛㸪
mGlu2/3 ཷᐜయసື⸆ࡣ㸪NMDA ཷᐜయᣕᢠ⸆࡟ࡼࡿ⮬Ⓨ஺᭰ㄢ㢟㞀ᐖ࠾ࡼࡧཷືᅇ㑊཯
ᛂ㞀ᐖ㸦Schlumberger et al. 2009㸧㸪సᴗグ᠈ࡢࢫࣃࣥ⬟ຊ㞀ᐖ㸦Rushforth et al., 2011㸧࠾ࡼ
ࡧ᪂ወ≀యㄆ㆑㞀ᐖ㸦Horiguchi et al., 2011㸧࡟ࡣᨵၿస⏝ࢆ♧ࡉ࡞࠿ࡗࡓ㸬ࡋࡓࡀࡗ࡚㸪⤫
ྜኻㄪ⑕ࡢㄆ▱ᶵ⬟㞀ᐖࣔࢹࣝ࡟࠾ࡅࡿ mGlu2/3 ཷᐜయࡢᙺ๭࡟ࡘ࠸࡚ࡣ᫂☜࡟ࡣゎ᫂ࡉ
ࢀ࡚࠸࡞࠸㸬⮫ᗋ◊✲࡟࠾࠸࡚ࡣ㸪mGlu2/3 ཷᐜయసື⸆ LY354740 ࡀ㸪೺ᖖே࡟࠾࠸࡚㸪
NMDAཷᐜయᣕᢠ⸆࡛࠶ࡿ ketamine࡟ࡼࡿసᴗグ᠈ࡢ㞀ᐖࢆᨵၿࡍࡿࡇ࡜ࡀ♧ࡉࢀ࡚࠸ࡿ





 1 ᪉ἲ 
1-1 ᐇ㦂ື≀ 
➨ 1❶ ➨ 3⠇࡟ᚑ࠸㸪㞝ᛶ Sprague-Dawleyࣛࢵࢺ㸦ᡂ⇍ࣛࢵࢺ 9㐌㱋࠾ࡼࡧⱝ㱋ࣛࢵ







LY379268ࢆ Abcam㸦Cambridge, UK㸧࠿ࡽ㉎ධࡋࡓ㸬LY341495ࡣ Tocris Bioscience㸦Bristol, 
UK㸧࠿ࡽ㉎ධࡋࡓ㸬BINA ࡣ኱ṇ〇⸆ᰴᘧ఍♫໬Ꮫ◊✲ᡤ࡟࡚ྜᡂࡉࢀࡓ㸬MK-801 ࢆ
Sigma-Aldrich㸦St. Louis, MO, USA㸧࠿ࡽ㉎ධࡋࡓ㸬MK-801࠾ࡼࡧ LY379268ࢆ⏕⌮㣗ሷᾮ
࡟⁐ゎࡋࡓ㸬BINAࢆ 0.5%࣓ࢳࣝࢭ࣮ࣝࣟࢫ⁐ᾮ࡟ᠱ⃮ࡋࡓ㸬LY341495ࡣ 66.6 mMࣜࣥ㓟
⦆⾪ᾮ㸦pH 8.0㸧࡟⁐ゎࡋࡓ㸬ᢞ୚ᐜ㔞ࡣ 2 mL/kg࡜ࡋࡓ㸬 
 
1-3 ♫఍ᛶㄆ㆑ヨ㦂 
➨ 1❶ ➨ 3⠇ 1-3 ♫఍ᛶㄆ㆑ヨ㦂࡟‽ࡌ࡚⾜࠸㸪ࢸࢫࢺࢣ࣮ࢪ࡟ࡣ㸪࠾ࡀᒌࢆධࢀ
ࡓ㸪ୖ㒊ࡀ྿ࡁᢤࡅ࡟࡞ࡗ࡚࠸ࡿሷ໬ࣅࢽࣝ〇⟽㸦ዟ⾜ࡁ 28 ×ᖜ 47 × 㧗ࡉ 30 cm㸧ࢆ⏝࠸
ࡓ㸬ᡂ⇍ࣛࢵࢺࢆࢸࢫࢺࢣ࣮ࢪ࡟ධࢀ㸪30 ศ㛫㥆໬ࡋࡓᚋ㸪㠃㆑ࡢ࡞࠸ⱝ㱋ࣛࢵࢺࢆ 5 ศ
㛫ᥦ♧ࡋࡓ㸦ヨ⾜ 1㸧㸬ࡑࢀ࠿ࡽ㸪ⱝ㱋ࣛࢵࢺࢆࢸࢫࢺࢣ࣮ࢪ࠿ࡽ࣮࣒࣍ࢣ࣮ࢪ࡟ᡠࡋ㸪30
ศᚋ㸪෌ࡧྠࡌⱝ㱋ࣛࢵࢺࢆࢸࢫࢺࢣ࣮ࢪ࡟ 5 ศ㛫ᥦ♧ࡋࡓ㸦ヨ⾜ 2㸧㸬ヨ㦂ࡣ㸪 ᐃ⪅ࡀ
ᢞ୚⩌ࡀศ࠿ࡽ࡞࠸᮲௳࡛⾜ࢃࢀ㸪♫఍ᛶㄆ㆑ࢆ㸪ヨ⾜ 1 ࡟ᑐࡍࡿヨ⾜ 2 ࡢ᥈⣴⾜ື᫬㛫
ࡢẚ࡜ࡋ࡚ᐃ⩏ࡋࡓ㸬 
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 LY379268㸦0.3-1 mg/kg㸧࠾ࡼࡧ BINA㸦10-30 mg/kg㸧ࢆ㸪ヨ⾜ 1ࡢ 60ศ๓࡟ࡑࢀࡒࢀ⓶
ୗ࠾ࡼࡧ⭡⭍ෆᢞ୚ࡋ㸪LY341495㸦3 mg/kg㸧ࢆヨ⾜ 1ࡢ 90ศ๓࡟⭡⭍ෆᢞ୚ࡋࡓ㸬MK-801
㸦0.1 mg/kg㸧ࢆヨ⾜ 1ࡢ 30ศ๓࡟⭡⭍ෆᢞ୚ࡋࡓ㸬 
 
1-4 ࢹ࣮ࢱゎᯒ࠾ࡼࡧ⤫ィฎ⌮ 
⤖ᯝࢆࡍ࡭࡚ᖹᆒ್ᶆ‽ㄗᕪ࡛♧ࡋࡓ㸬ࡍ࡭࡚ࡢ⤫ィゎᯒ࡟ࡣ SAS software㸦SAS 
Institute Japan, Tokyo㸧ࢆ⏝࠸ࡓ㸬MK-801࡟ࡼࡿ♫఍ᛶㄆ㆑㞀ᐖࡢច㉳స⏝ࡣ 2⩌㛫ࡢẚ㍑
ࡢࡓࡵ㸪Student’s t-testࢆᐇ᪋ࡋࡓ㸬LY379268࠾ࡼࡧ BINAࡢᣕᢠస⏝ࡣከ⩌㛫ࡢẚ㍑ࡢࡓ
ࡵ㸪୍ඖ㓄⨨ศᩓศᯒ㸦one-way analysis of variance; ANOVA㸧ࢆ⏝࠸࡚ゎᯒࡋࡓᚋ㸪post-hoc 
comparison test㸦Dunnett’s test㸧ࢆᐇ᪋ࡋࡓ㸬BINAࡢస⏝࡟ᑐࡍࡿ LY341495ࡢᣕᢠస⏝ࡣ㸪
」ᩘࡢ໬ྜ≀࡟ࡼࡿከ⩌㛫ࡢẚ㍑ࡢࡓࡵ㸪୍ඖ㓄⨨ศᩓศᯒ㸦one-way analysis of variance; 




 2 ⤖ᯝ 
mGlu2/3 ཷᐜయసື⸆ࡀ⤫ྜኻㄪ⑕ࡢㄆ▱ᶵ⬟㞀ᐖ࡟ᑐࡋ࡚ᨵၿຠᯝࢆ᭷ࡍࡿྍ⬟ᛶࢆ
᳨ウࡍࡿࡓࡵ࡟㸪ࣛࢵࢺࡢMK-801ㄏⓎ♫఍ᛶㄆ㆑㞀ᐖࣔࢹࣝ࡟࠾ࡅࡿ໬ྜ≀ࡢホ౯ࢆ⾜ࡗ
ࡓ㸬MK-801ࡣ ratio of investigation durationࢆ᭷ព࡟ቑຍࡋࡓ㸦Figure 16A, 17A, 18㸧㸬ࡋࡓࡀ
ࡗ࡚㸪ᮏᐇ㦂࡟࠾࠸࡚MK-801ࡀ▷ᮇ♫఍ᛶㄆ㆑ࢆ㞀ᐖࡋࡓࡇ࡜ࡀ☜ㄆࡉࢀࡓ㸬mGlu2/3ཷ
ᐜయసື⸆ LY379268ࡣ 1 mg/kgࡢ⏝㔞࡛㸪MK-801࡟ࡼࡾច㉳ࡉࢀࡓ♫఍ᛶㄆ㆑㞀ᐖࢆ᭷
ព࡟ᨵၿࡋࡓ㸦Figure 16A㸧㸬ࡲࡓ㸪ヨ⾜ 2 ࡟࠾࠸࡚㸪㠃㆑ࡢ࡞࠸ⱝ㱋ࣛࢵࢺࢆᥦ♧ࡋࡓሙ
ྜ࡟ࡣ㸪LY379268ࡣ ratio of investigation duration࡟ᙳ㡪ࢆཬࡰࡉ࡞࠿ࡗࡓ㸦Figure 16B㸧㸬ࡇ
ࡢ⤖ᯝ࠿ࡽ㸪LY379268ࡣ♫఍ᛶ⾜ື⮬య࡟ᙳ㡪ࢆཬࡰࡉ࡞࠸ࡇ࡜ࡀ♧ࡉࢀࡓ㸬 
mGlu2ཷᐜయ࣏ࢸࣥࢩ࢚࣮ࢱ࣮BINAࡣ㸪30 mg/kgࡢ⏝㔞࡛㸪MK-801࡟ࡼࡾច㉳ࡉࢀࡓ
♫఍ᛶㄆ㆑㞀ᐖࢆ᭷ព࡟ᨵၿࡋࡓ㸦Figure 17A and 18㸧㸬ࡲࡓ㸪ヨ⾜ 2࡟࠾࠸࡚㸪㠃㆑ࡢ࡞࠸


































































Figure 16. Effect of LY379268 in the social recognition test in rats. Effect of 
LY379268 on MK-801-induced social memory impairment (A) and effect of 
LY379268 on social interaction to unfamiliar juvenile (B) were investigated. Data 
represent mean  S.E.M. (n = 11-12 animals per each group). #P < 0.05 compared 


























































Figure 17. Effect of BINA in the social recognition test in rats. Effect of BINA on 
MK-801-induced social memory impairment (A) and effect of BINA on social 
interaction to unfamiliar juvenile (B) were investigated. Data represent mean 
S.E.M. (n = 11-16 animals per each group). #P < 0.05 compared with response to 



































MK-801 (0.1 mg/kg, i.p.)Saline
+
Vehicle
Figure 18. Effect of the mGlu2/3 antagonist LY341495 on BINA inhibitions of 
MK-801-induced social memory impairment in rats. Data represent mean 
S.E.M. (n = 11-15 animals per each group). ##P < 0.01 compared with response to 
vehicle + vehicle + saline. **P < 0.01 compared with response to vehicle + 
vehicle + MK-801. ++P < 0.01 compared with response to vehicle + BINA + MK-
801.
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ࡵࡽࢀ࡞ࡃ࡞ࡿࡀ㸪mGlu3ཷᐜయࡢḞᦆ࣐࢘ࢫ࡛ࡣㄆࡵࡽࢀࡿࡇ࡜㸦Fell et al., 2008; Woolley 
et al., 2008㸧㸪ࡲࡓ㸪㑅ᢥⓗ mGlu2ཷᐜయ࣏ࢸࣥࢩ࢚࣮ࢱ࣮ࡀྠᵝࡢᢠ⢭⚄⑓స⏝ࢆ᭷ࡍࡿ
ࡇ࡜㸦Galici et al., 2006㸧࠿ࡽ㸪mGlu2ཷᐜయࢆ௓ࡋ࡚࠸ࡿࡇ࡜ࡀ♧၀ࡉࢀ࡚࠸ࡿ㸬ᮏᐇ㦂
⤖ᯝ࠿ࡽ㸪mGlu2/3ཷᐜయసື⸆࡟ࡼࡿ♫఍ᛶㄆ㆑㞀ᐖࡢᨵၿస⏝ࡶྠᵝ࡟㸪mGlu2ཷᐜయ
ࢆ௓ࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡿ㸬ᮏᐇ㦂࡟࠾ࡅࡿ LY379268࠾ࡼࡧ BINAࡢస⏝ࡣ㸪ࣛࢵࢺ࠶ࡿ
࠸ࡣ࣐࢘ࢫ࡟࠾࠸࡚⢭⚄่⃭⸆ㄏⓎ㐠ືஹ㐍࡟ᑐࡍࡿᣕᢠస⏝ࢆ♧ࡍ⏝㔞㸦Cartmell et al., 




ពᶵ⬟࠾ࡼࡧసᴗグ᠈ࢆ㞀ᐖࡍࡿ㸦Aultman and moghaddam, 2001; Higgins et al., 2004; 
Schlumberger et al., 2009; Spinelli et al., 2005㸧㸬ࡉࡽ࡟㸪mGlu2Ḟᦆ࣐࢘ࢫࢆ⏝࠸ࡓ᳨ウ࠿ࡽ㸪
mGlu2/3ཷᐜయసື⸆ࡢࣔࣜࢫỈ㏞㊰ヨ㦂࡟࠾ࡅࡿ✵㛫グ᠈㞀ᐖࡣ㸪mGlu2ཷᐜయࢆ௓ࡋ࡚
࠸ࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸦Higgins et al., 2004㸧㸬⤫ྜኻㄪ⑕ᝈ⪅࠾ࡼࡧ⤫ྜኻㄪ⑕ࡢື≀
ࣔࢹࣝ࡟࠾࠸࡚ࡣ⓶㉁ࡢࢢࣝࢱ࣑ࣥ㓟⚄⤒ఏ㐩ࡢஹ㐍㸦Lewis et al., 2004; Moghaddam and 
Adams, 1998㸧ࡀㄆࡵࡽࢀ࡚࠾ࡾ㸪ṇᖖ࡞≧ែ࡜ࡣ␗࡞ࡿ㸬mGlu2/3ཷᐜయࡢάᛶ໬ࡣ NMDA
ཷᐜయᣕᢠ⸆࡟ࡼࡿ๓㢌๓⓶㉁ࡢࢢࣝࢱ࣑ࣥ㓟㐟㞳ቑຍࢆᢚไࡍࡿࡓࡵ㸦Moghaddam and 
Adams, 1998; Lorrain et al., 2003㸧㸪ࢢࣝࢱ࣑ࣥ㓟ఏ㐩ஹ㐍࡟ࡼࡿㄆ▱ᶵ⬟㞀ᐖࢆ㑅ᢥⓗ࡟ᨵ
ၿࡍࡿ࡜⪃࠼ࡽࢀࡿ㸬 
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 ➨ 4⠇ ⤫ྜኻㄪ⑕ࡢ⬻Ἴࣔࢹࣝ࡟࠾ࡅࡿ mGlu2/3ཷᐜయసື⸆ࡢస⏝ 
 










 1 ᪉ἲ 
1-1 ᐇ㦂ື≀ 
㞝ᛶ Sprague-Dawleyࣛࢵࢺ㸦11㹼14㐌㱋㸪᪥ᮏࢳ࣮ࣕࣝࢫ࣭ࣜࣂ࣮ᰴᘧ఍♫㸧ࢆ⏝࠸ࡓ㸬







LY379268ࢆ Tocris Bioscience㸦Bristol, UK㸧࠿ࡽ㉎ධࡋࡓ㸬ࢣࢱ࣮ࣛࣝ 50㸦ketamine㸧ࢆ
୕ඹ࢚࣮ࣝ⸆ရᰴᘧ఍♫࠿ࡽ㉎ධࡋࡓ㸬Ketamineࢆ⏕⌮㣗ሷᾮ࡛ᕼ㔘ࡋࡓ㸬LY379268ࢆ⏕
⌮㣗ሷᾮ࡟⁐ゎࡋࡓ㸬ᢞ୚ᐜ㔞ࡣ 2 mL/kg࡜ࡋࡓ㸬 
 
1-3 EEG㟁ᴟࡢᇙࡵ㎸ࡳ 
➨ 1❶ ➨ 4⠇࡟‽ࡌ࡚⾜࠸㸪ࣛࢵࢺ࡟㟁ᴟᇙࡵ㎸ࡳ⾡ࢆ᪋ࡋࡓ㸬㟁ᴟ㓄⨨ࡣ௨ୗࡢ㏻
ࡾ࡜ࡋࡓ㸹グ㘓⏝㟁ᴟ㸸๓㢌⓶㉁㸦bregma࠿ࡽ㰯ഃ࡟ 1.0 mm㸪∦ഃ 1.5 mm㸧㸪ཧ↷㟁ᴟ㸸
ᑠ⬻㸦bregma࠿ࡽ㤳ഃ࡟ 10.0 mm㸪ṇ୰⥺ἢ࠸㸧㸪᥋ᆅ㟁ᴟ㸸㢌㡬⓶㉁㸦bregma࠿ࡽ㤳ഃ࡟






 ➨ 1❶ ➨ 4⠇࡟‽ࡌ࡚⾜࠸㸪EEGグ㘓ࡣ᫂ᮇ㸦light on; 7:00-19:00㸧࡟ᐇ᪋ࡋࡓ㸬 ᐃ
ࢣ࣮ࢪ࡬ࡢ㥆໬ࢆවࡡ࡚ 30ศ㛫ࡢ࣮࣋ࢫࣛ࢖ࣥグ㘓ࢆᐇ᪋ࡋࡓᚋ㸪⸆≀ᢞ୚ࢆ㛤ጞࡋࡓ㸬
LY379268㸦0.3-1 mg/kg㸧ࢆ⓶ୗᢞ୚ࡋ㸪ࡑࡢ 30ศᚋ࡟ ketamine㸦5 mg/kg㸧ࢆ⓶ୗᢞ୚ࡋࡓ㸬
Ketamineᢞ୚ᚋࡣ 120ศ㛫 EEGグ㘓ࢆ⥅⥆ࡋࡓ㸬  
 
1-5 EEGࢩࢢࢼࣝฎ⌮ 
 ➨ 1❶ ➨ 4⠇࡟‽ࡌ࡚⾜࠸㸪グ㘓ࡉࢀࡓ EEGࢹ࣮ࢱࡣ㸪╧╀ゎᯒ◊✲⏝ࣉࣟࢢ࣒ࣛ
SleepSign®㸦ver.3.0㸪࢟ࢵࢭ࢖ࢥ࣒ࢸࢵࢡ㸧ࢆ⏝࠸࡚ྛಶయẖ࡟࢜ࣇࣛ࢖ࣥゎᯒࢆᐇ᪋ࡋࡓ㸬
ࢹࢪࢱࣝࣇ࢕ࣝࢱ࣮㸦Band-pass: 0.5-200 Hz㸧ฎ⌮ᚋ㸪4⛊㛫ࡢ epochẖ࡟㧗㏿ࣇ࣮࢚ࣜኚ᥮






ྛ⩌࡟࠾ࡅࡿ γ࢜ࢩ࣮ࣞࢩࣙࣥࣃ࣮࣡ࡢ⤒᫬ⓗኚ໬࠾ࡼࡧࡑࡢArea Under the Curve㸦AUC㸧
್ࡣࡍ࡭࡚ᖹᆒ್ᶆ‽ㄗᕪ࡛♧ࡋࡓ㸬⮬Ⓨⓗ γ࢜ࢩ࣮ࣞࢩࣙࣥࣃ࣮࣡㸦0-30 min㸧࠾ࡼࡧ
ketamineᢞ୚ᚋࡢ γ࢜ࢩ࣮ࣞࢩࣙࣥࣃ࣮࣡ቑຍ㸦30-90 min㸧࡟ᑐࡍࡿ໬ྜ≀ࡢస⏝ࡣ AUC
್ࢆ⏝࠸࡚ゎᯒࡋࡓ㸬ࡑࢀࡒࢀከ⩌㛫ࡢẚ㍑ࡢࡓࡵ㸪୍ ඖ㓄⨨ศᩓศᯒ㸦one-way analysis of 
variance; ANOVA㸧ࢆ⏝࠸࡚ゎᯒࡋࡓᚋ㸪post-hoc comparison test㸦Dunnett’s test㸧ࢆᐇ᪋ࡋࡓ㸬
⤫ィゎᯒࡣ SAS software㸦SAS Institute Japan, Tokyo㸧ࢆ⏝࠸ࡓ㸬 
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ຍࡋࡓ㸦Figure 19A㸧㸬LY379268ࡣ ketamine࡟ࡼࡗ࡚ቑຍࡋࡓ⮬Ⓨⓗ γ࢜ࢩ࣮ࣞࢩࣙࣥࣃ࣡
࣮ࢆῶᙅࡋ㸪ࡑࡢస⏝ࡣ 1 mg/kg࡛᭷ព࡛࠶ࡗࡓ㸦Figure 19C㸧㸬ࡲࡓ㸪LY379268ࡣ⮬Ⓨⓗ





































Figure 19. Time course changes in ketamine-induced increase in gamma band 
power in the frontal cortex of rats after administration of LY379268 (A). Values are 
percentages of baseline, which corresponds to the mean value for 30 min before 
drug application. Black, gray and dotted lines indicate the vehicle + ketamine 
treated group, the LY379268 0.3 mg/kg + ketamine treated group and the 
LY379268 1 mg/kg + ketamine treated group, respectively. Data represent mean 
S.E.M. (n = 8 animals per each group). AUC values before administration of 
ketamine (B) and AUC values after administration of ketamine in gamma band-
power (C) in the frontal cortex of rats. Data represent mean  SEM (n = 8 animals 

























 3 ⪃ᐹ 
 ᮏ◊✲࡟࠾࠸࡚㸪mGlu2/3ཷᐜయసື⸆ LY379268ࡣ ketamine࡟ࡼࡿ γ࢜ࢩ࣮ࣞࢩࣙࣥࣃ
࣮࣡ࡢቑຍࢆῶᙅࡋ㸪ࡑࢀ⮬య࡛⮬Ⓨⓗ γ࢜ࢩ࣮ࣞࢩࣙࣥࣃ࣮࣡ࢆῶᙅࡋࡓ㸬ࡇࡢ⤖ᯝࡣ㸪
LY379268ࡀࣛࢵࢺࡢ⮬Ⓨⓗ γ࢜ࢩ࣮ࣞࢩࣙࣥࣃ࣮࣡࠾ࡼࡧ ketamineㄏⓎ γ࢜ࢩ࣮ࣞࢩࣙࣥ
ࣃ࣮࣡ቑຍࢆᢚไࡍࡿ࡜࠸࠺ሗ࿌㸦Jones et al., 2012㸧࡜୍⮴ࡍࡿ㸬ࡇࢀࡽࡢࡇ࡜࠿ࡽ㸪mGlu2/3
ཷᐜయࡢάᛶ໬ࡣ㸪PV㝧ᛶ GABA௓ᅾࢽ࣮ࣗࣟࣥୖࡢ NMDAཷᐜయࡢ㜼ᐖ࡟ࡼࡿ㗹య⣽
⬊ࡢ㐣๫⯆ዧࢆᢚไࡍࡿࡇ࡜ࡀ♧၀ࡉࢀࡓ㸬PCP࠾ࡼࡧ ketamineࡣ๓㢌๓⓶㉁ࡢ GABA௓
ᅾࢽ࣮ࣗࣟࣥࡢ⬺ᢚไࡢ⤖ᯝ㸦Lewis and Moghaddam, 2006㸧㸪ࢢࣝࢱ࣑ࣥ㓟㐟㞳ࡢቑຍ
㸦Moghaddam and Adams, 1998; Lorrain et al., 2003㸧࠾ࡼࡧ⮬Ⓨⓗ γ࢜ࢩ࣮ࣞࢩࣙࣥࣃ࣮࣡ࡢ
ቑຍ㸦Hakami et al., 2009㸧ࢆᘬࡁ㉳ࡇࡋ㸪ㄆ▱ᶵ⬟ࢆ㞀ᐖࡍࡿ㸦Calcagno et al., 2009㸧࡜⪃
࠼ࡽࢀ࡚࠸ࡿ㸬ࡲࡓ㸪GABAᢞᑕࢽ࣮ࣗࣟࣥ࡟Ⓨ⌧ࡍࡿ NMDAཷᐜయᶵ⬟పୗ࡟ࡼࡾどᗋ
-⓶㉁ࢢࣝࢱ࣑ࣥ㓟⚄⤒⣔ࡀ⬺ᢚไࡉࢀ㸪ࡑࡢ⤖ᯝ㸪๓㢌⓶㉁࡟࠾ࡅࡿࢢࣝࢱ࣑ࣥ㓟㐟㞳ࡀ
ಁ㐍ࡉࢀࡿ࡜ࡶ᥎ ࡉࢀ࡚࠸ࡿ㸦Conn et al., 2009㸧㸬NMDAཷᐜయᣕᢠ⸆࡟ࡼࡿ๓㢌๓⓶㉁
ࡢࢢࣝࢱ࣑ࣥ㓟㐟㞳ቑຍࡣ㸪mGlu2/3ཷᐜయసື⸆࡟ࡼࡾᣕᢠࡉࢀࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ
㸦Moghaddam and Adams, 1998; Lorrain et al., 2003㸧㸬ࡲࡓ㸪mGlu2/3ཷᐜయసື⸆ࡣ㸪๓㢌๓
⓶㉁ࡢ㗹య⣽⬊࡟࠾࠸࡚㸪NMDAཷᐜయᣕᢠ⸆࡟ࡼࡿⓎⅆ㢖ᗘࡢቑຍ࠾ࡼࡧࣂ࣮ࢫࢺⓎⅆ
ࢆᣕᢠࡍࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸦Homayoun et al., 2005㸧㸬ࡉࡽ࡟㸪NMDAཷᐜయᣕᢠ⸆࡟
ࡼࡿ๓㢌๓⓶㉁ࡢ㐣๫⯆ዧࡣ㸪mGlu2/3ཷᐜయసື⸆࠾ࡼࡧ mGlu2ཷᐜయ࣏ࢸࣥࢩ࢚࣮ࢱ
࣮࡟ࡼࡾᣕᢠࡉࢀࡿࡇ࡜ࡀ㸪2-deoxyglucose㸦2-DG㸧ྲྀ ࡾ㎸ࡳヨ㦂㸦Dedeurwaerdere et al., 2011㸧
࠾ࡼࡧ⸆⌮Ꮫⓗ magnetic resonance imaging㸦MRI㸧ヨ㦂㸦Gozzi et al., 2008; Hackler et al., 2010; 
Chin et al., 2011㸧ࢆ⏝࠸ࡓ᳨ウ࡟ࡼࡾ᳨ドࡉࢀ࡚࠸ࡿ㸬mGlu2ཷᐜయࡣࢩࢼࣉࢫ๓⤊ᮎࡢ࿘









mGlu2/3ཷᐜయసື⸆ࡀṇᖖ࡞ື≀ࡢㄆ▱ᶵ⬟ࢆ㞀ᐖࡍࡿ㸦Aultman and moghaddam, 2001; 
















Increase in glutamate overflow
and/or
Figure 20. Proposed mechanisms of regulation of glutamatergic neuronal activity in the 
prefrontal cortex by mGlu2/3 receptor (mGluR2/3). Disinhibition due to hypofunction of 
NMDA receptors (NMDAR) expressed on parvalbumine positive GABAergic
interneurons or hyperactivation of thalamocortical afferent may cause activation of 
pyramidal neuron which may lead to an increase in glutamate release in the prefrontal 










1㸧mGlu2/3 ཷᐜయసື⸆ LY379268ࡢ PPI㞀ᐖࣔࢹࣝ࡟࠾ࡅࡿస⏝ࢆ᳨ウࡋࡓ㸬LY379268
ࡣ㸪DBA/2J࣐࢘ࢫࢆ⏝࠸ࡓ⮬↛Ⓨ⑕ PPI㞀ᐖ࡟ᙳ㡪ࢆཬࡰࡉ࡞࠿ࡗࡓ㸬 
2㸧⤫ྜኻㄪ⑕ࡢㄆ▱ᶵ⬟㞀ᐖࣔࢹࣝ࡟࠾࠸࡚㸪mGlu2/3 ཷᐜయసື⸆ LY379268 ࠾ࡼࡧ
mGlu2ཷᐜయ࣏ࢸࣥࢩ࢚࣮ࢱ࣮BINAࡣ㸪⤫ྜኻㄪ⑕ࡢㄆ▱ᶵ⬟㞀ᐖࣔࢹ࡛ࣝ࠶ࡿMK-801














 ➨ 3❶ mGlu7ཷᐜయࡢឤぬࢤ࣮ࢸ࢕ࣥࢢᶵᵓ࠾ࡼࡧㄆ▱ᶵ⬟࡟࠾ࡅࡿᙺ๭ 
 
➨ 1⠇ ⥴ゝ 
 
 mGlu7ཷᐜయࡣ኱⬻⓶㉁ࡢࢢࣝࢱ࣑ࣥ㓟⚄⤒⤊ᮎ࡟࠾࠸࡚ cAMPࡢ⏘⏕ᢚไ㸦Millán et al., 
2002㸧㸪࠾ࡼࡧᑠ⬻㢛⢏⣽⬊࡟࠾࠸࡚ protein interacting with C kinase 1㸦PICK1㸧ࢆ௓ࡋࡓ PKC
άᛶ໬࡟ࡼࡿ P/Qᆺ࢝ࣝࢩ࣒࢘ࢳࣕࢿࣝࡢ㜼ᐖ㸦Perroy et al., 2000, 2002㸧ࢆ௓ࡋ࡚ࢢࣝࢱ࣑
ࣥ㓟㐟㞳ࢆῶᑡࡉࡏࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ㸬mGlu7 ཷᐜయࡣ㸪ࢢࣝࢱ࣑ࣥ㓟࡟ᑐࡋ࡚పぶ
࿴ᛶ࡛࠶ࡿࡀ㸦Okamoto et al., 1994㸧㸪ᾏ㤿ࡢࢩࢼࣉࢫ๓⤊ᮎࡢ࢔ࢡࢸ࢕ࣈࢰ࣮ࣥ࡟࠾࠸࡚Ⓨ






ືࢆ♧ࡋࡓ㸦Cryan et al, 2003㸧㸬ࡇࢀࡽࡢ mGlu7ཷᐜయḞᦆ࣐࢘ࢫࡢᢠ୙Ᏻᵝ⾜ື࠾ࡼࡧᢠ
࠺ࡘᵝ⾜ືࡣ㸪௚ࡢ◊✲ᐊ࡟ࡼࡗ࡚ࡶᐇドࡉࢀ࡚࠸ࡿ㸦Callaerts-Vegh et al., 2006; Palucha et 








 ᙼዪࡽࡣ㸪࣐࢘ࢫ࡟࠾࠸࡚ AMN082ࡀ mGlu7ཷᐜయࢆ௓ࡋ࡚㸪⾑₢ࢥࣝࢳࢥࢫࢸࣟࣥ࠾ࡼ
ࡧ๪⭈⓶㉁่⃭࣍ࣝࣔࣥ⃰ᗘࢆቑຍࡍࡿࡇ࡜ࢆ♧ࡋࡓ㸬ࡲࡓ㸪AMN082 ࡣ㸪ࣛࢵࢺ࠾ࡼࡧ
࣐࢘ࢫ࡟࠾࠸࡚㸪᎘ᝏグ᠈ࡢᾘኻࢆಁ㐍ࡋ㸪ᢠ࠺ࡘᵝస⏝࠾ࡼࡧᢠ୙Ᏻᵝస⏝ࢆ♧ࡍࡇ࡜





ཷᐜయ࢖ࣥࢱ࣮ࢼࣜࢮ࣮ࢩࣙࣥ㸦Pelkey et al., 2007㸧࡟ࡼࡿཷᐜయ㜼ᐖస⏝ࡀ㛵୚ࡍࡿྍ⬟
ᛶࡶ⪃࠼ࡽࢀࡿ㸬ࡉࡽ࡟㸪AMN082ࡢ୺௦ㅰ≀ࡣ SERT㸪NET࠾ࡼࡧ DAT࡟ぶ࿴ᛶࢆᣢࡘ
ࡇ࡜࠿ࡽ㸪in vivo࡟࠾ࡅࡿ AMN082ࡢస⏝࡟㸪mGlu7ཷᐜయ௨እࡢୖグࢺࣛࣥࢫ࣏࣮ࢱ࣮
ࡀ㛵୚ࡍࡿྍ⬟ᛶࡢ࠶ࡿࡇ࡜ࡀሗ࿌ࡉࢀࡓ㸦Sukoff Rizzo et al., 2011㸧㸬ࡋࡓࡀࡗ࡚㸪㑅ᢥⓗ
࡞ mGlu7 ཷᐜయࡢᣕᢠ⸆ࢆ⏝࠸ࡿࡇ࡜ࡣ㸪mGlu7 ཷᐜయࡢ୰ᯡ⚄⤒⣔ᶵ⬟࡟࠾ࡅࡿᙺ๭ࢆ
ゎᯒࡍࡿ࠺࠼࡛㔜せ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬 
 ㏆ᖺ㸪ᡃࠎࡣึࡵ࡚㑅ᢥⓗ࡞ mGlu7 ཷᐜయᣕᢠ⸆ MMPIP ࢆぢ࠸ฟࡋࡓ㸦Suzuki et al., 
2007b; Nakamura et al., 2010㸧㸦Figure 21㸧㸬MMPIPࡣ Gα15࡜ mGlu7ཷᐜయࢆඹⓎ⌧ࡉࡏࡓ
CHO⣽⬊࡟࠾࠸࡚㑅ᢥⓗࢢ࣮ࣝࣉ III mGluཷᐜయసື⸆ L-AP4࡟ࡼࡿ⣽⬊ෆ࢝ࣝࢩ࣒࢘ὶ
ධࢆ㜼ᐖࡋ㸦IC50=26 nM㸧㸪mGlu7ཷᐜయࢆⓎ⌧ࡉࡏࡓ CHO⣽⬊࡟࠾࠸࡚㸪L-AP4ࡢ forskolin
ㄏⓎ cAMP⏘⏕ࡢ㜼ᐖస⏝࡟ᣕᢠࡋࡓ㸦IC50=220 nM㸧㸦Suzuki et al., 2007b㸧㸬ࡉࡽ࡟㸪mGlu7
ཷᐜయⓎ⌧⣽⬊࡟࠾࠸࡚㸪MMPIPࡣ༢⊂࡛ forskolin࡟ࡼࡿ cAMP⏘⏕ࢆቑຍࡋࡓࡇ࡜࠿ࡽ㸪
࢖ࣥࣂ࣮ࢫ࢔ࢦࢽࢫࢺάᛶࢆ᭷ࡋ࡚࠸ࡿࡇ࡜ࡀ♧၀ࡉࢀࡓ㸦Suzuki et al., 2007b㸧㸬ࡲࡓ㸪
MMPIPࡣ 1 µMࡢ⏝㔞࡛㸪ᑡ࡞ࡃ࡜ࡶ௚ࡢ mGluཷᐜయ࡛࠶ࡿ㸪mGlu1ཷᐜయ㸪mGlu2ཷ
ᐜయ㸪mGlu3ཷᐜయ㸪mGlu4ཷᐜయ㸪mGlu5ཷᐜయ࠾ࡼࡧ mGlu8ཷᐜయ࡬ࡢస⏝ࡀ࡞࠸ࡇ
࡜ࡀ♧ࡉࢀࡓ㸦Suzuki et al., 2007b㸧㸦Table 5㸧㸬ࡋࡓࡀࡗ࡚㸪MMPIPࡣ⸆⌮Ꮫⓗ࡞ࢶ࣮ࣝ໬
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 ྜ≀࡜ࡋ࡚᭷⏝࡛࠶ࡿྍ⬟ᛶࡀ♧ࡉࢀࡓ㸬 







Table 5. In vitro antagonistic activity of MMPIP on human or rat mGlu receptors. 
 

















 ➨ 2⠇ mGlu7ཷᐜయᣕᢠ⸆MMPIPࡢࢶ࣮ࣝ໬ྜ≀࡜ࡋ࡚ࡢጇᙜᛶ᳨ド 
 












 1 ᪉ἲ 
1-1 ᐇ㦂ື≀ 
㞝ᛶ ICR࣐࢘ࢫ㸦5-7㐌㱋㸪᪥ᮏ࢚ࢫ࢚ࣝࢩ࣮ᰴᘧ఍♫㸧࠾ࡼࡧ㞝ᛶ Sprague-Dawleyࣛࢵ
ࢺ㸦5-12㐌㱋㸪᪥ᮏࢳ࣮࣭ࣕࣝࢫ ࣜࣂ࣮ᰴᘧ఍♫㸧ࢆ⏝࠸ࡓ㸬ື ≀ࢆᐊ  232Υ㸪‵ᗘ 5515%㸪
12᫬㛫᫂ᬯࢧ࢖ࢡࣝ㸦7:00-19:00Ⅼⅉ㸧࡟ㄪ⠇ࡉࢀࡓື≀᪋タ㸦୓᭷〇⸆ᰴᘧ఍♫ࡘࡃࡤ◊
✲ᡤෆ㸧࡟࠾࠸࡚㣫⫱ࡋ㸪㣫⫱ᮇ㛫୰㸪㣵ཬࡧỈࢆ⮬⏤ᦤྲྀࡉࡏࡓ㸬࣐࢘ࢫ࠾ࡼࡧࣛࢵࢺ














⾑₢ࢧࣥࣉࣝࢆᚓࡿࡓࡵ࡟㸪⾑ᾮࢆ 4Υ㸪2000 rpm࡛ 10ศ㛫㐲ᚰศ㞳ࡋࡓ㸬⬻ࢧࣥࣉࣝ
ࢆ‵㔜㔞ࡢ 4ಸ㔞ࡢỈࢆຍ࠼࡚࣍ࣔࢪࢿ࣮ࢺࡋࡓ㸬⾑₢࡜⬻࣍ࣔࢪࢿ࣮ࢺࢧࣥࣉࣝࢆෆ
㒊ᶆ‽≀㉁ࢆྵࡴ࢚ࢱࣀ࣮࡛ࣝ㝖ࢱࣥࣃࢡฎ⌮ࡋࡓ㸬MMPIPࡢᐃ㔞ศᯒ࡟ࡣ API-365
㸦Applied Biosystems Inc., Carlsbad, CA, USA㸧㸪࠾ࡼࡧ Inertsil ODS-3 column㸦2.1 × 150 mm, 
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ᚋ࠿ࡽ㉥እ⥺ࢭࣥࢧ࣮ࢆྲྀࡾ௜ࡅࡓ㐠ື㔞 ᐃࢳࣕࣥࣂ࣮㸦࣐࢘ࢫ㸸ᖜ 22.5 cm × ዟ⾜ࡁ
33.8 cm × 㧗ࡉ 14.0 cm㸪ࣛࢵࢺ㸸ᖜ 34.5 cm × ዟ⾜ࡁ 40.3 cm × 㧗ࡉ 17.7 cm㸧࡟ 60ศ㛫⨨




MMPIP ࡢ༠ㄪ㐠ືᶵ⬟࡟࠾ࡅࡿస⏝ࢆ㸪࣮ࣟࢱࣟࢵࢻᶵჾ㸦Model #7650; Ugo Basile, 
Comerio, Italy㸧ࢆ౑ࡗ࡚ホ౯ࡋࡓ㸬࣐࢘ࢫࢆヨ㦂᪥࡟ 2ᅇࢺ࣮ࣞࢽࣥࢢࡋࡓ㸬᭱ึࡢࢺ࣮ࣞ
ࢽࣥࢢࢭࢵࢩ࡛ࣙࣥࡣ㸪ᅇ㌿Წ㸦8 ᅇ㌿/ศ㸧࡟஌ࡗ࡚Ṍࡃࡼ࠺࡟ 5 ศ㛫ࢺ࣮ࣞࢽࣥࢢࡋ㸪
⣙ 1᫬㛫ᚋ㸪2ᅇ┠ࡢࢺ࣮ࣞࢽࣥࢢࢭࢵࢩࣙࣥࢆ⾜࠸㸪ᑡ࡞ࡃ࡜ࡶ 3ศ㛫௨ୖᅇ㌿Წ࡟஌ࡾ






⨨ศᩓศᯒ㸦one-way analysis of variance; ANOVA㸧ࢆ⏝࠸࡚ゎᯒࡋࡓᚋ㸪post-hoc 





 2 ⤖ᯝ 
2-1 MMPIPࡢ⸆≀ືែ 
 MMPIPࡢ in vivoヨ㦂ࡢࢶ࣮ࣝ໬ྜ≀࡜ࡋ࡚ࡢጇᙜᛶࢆ᳨ウࡍࡿࡓࡵ࡟㸪⸆≀ືែヨ㦂ࢆ
⾜ࡗࡓ㸬MMPIPࡢࣛࢵࢺ࡟࠾ࡅࡿ㟼⬦ෆᢞ୚࡟ࡼࡿMMPIPࡢయෆືែ㸦Figure 22㸧ࡣ㸪
1.10.1 hࡢ⾑୰༙ῶᮇ㸪1.50.1 L/kgࡢศᕸᐜ✚࠾ࡼࡧ 1.40.1 L/h/kgࡢ⾑୰ࢡࣜ࢔ࣛࣥࢫࢆ
♧ࡋࡓ㸬MMPIPࡢᮎᲈᢞ୚࡟ࡼࡿ⬻ෆ࠾ࡼࡧ⾑₢୰ࡢMMPIP⃰ᗘࡣ㸪MMPIPࡢ࣐࢘ࢫ࡬
ࡢ⓶ୗᢞ୚࡟࠾࠸࡚㸪10-30 mgࡢ⏝㔞࡛ 0.5-1.2 µg/g㸦1.5-3.5 µM㸧ࡢ⬻ෆ⃰ᗘ࠾ࡼࡧ 1.0-2.5 
mg/Lࡢ⾑₢୰⃰ᗘࢆ♧ࡋ㸪ࣛࢵࢺ࡬ࡢ⭡⭍ෆᢞ୚࡟࠾࠸࡚㸪1.5-4.5 µg/g㸦4.5-13.5 µM㸧ࡢ

























Figure 22. Pharmacokinetic profiles of MMPIP after intravenous administration in 
rats. Plasma concentrations of MMPIP were measured at 5 and 30 min and 1, 2, 4, 8, 
and 24 h after administration. Three animals were used for this study. MMPIP at a 
dose of 1 mg/kg was administered intravenously in rats. Plasma concentration at 24 
h was below the limit of quantification (0.001µg/mL), thus value (mean  S.D.) was 





Table 6. Brain and plasma concentrations of MMPIP in mice (A) and rats (B). 
A: Brain and plasma concentrations 1 h after administration of MMPIP in mice 
Drug       Dose (mg/kg, s.c.)      Brain Conc. (µg/g)   Plasma Conc. (mg/L) 
MMPIP     10   0.5  0.2  1.0  0.5 
MMPIP     30   1.2  0.6  2.5  1.6 
 
B: Brain and plasma concentrations 1 h after administration of MMPIP in rats 
Drug       Dose (mg/kg, i.p.)      Brain Conc. (µg/g)   Plasma Conc. (mg/L) 
MMPIP     10   1.5  0.1  1.7  0.4 
MMPIP     30   4.5  1.8  4.7  1.4 
 
Values are mean  S.D. (n = 3 animals per dose). Brain and blood samples were 












㔞ࡢ 3-30 mg/kg࡛ࡣ㸪㢧ⴭ࡞⾜ືኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬 




Table 7. Effects of MMPIP on exploratory locomotor activity in mice (A) and rats (B). 
A: Effects of MMPIP on exploratory locomotor activity in mice 
Drug     Dose (mg/kg, s.c.)   Counts 
Vehicle     -    1644  109 
MMPIP     3    1545  157 
MMPIP    10    1725  141 
MMPIP    30    1788  136 
 
B: Effects of MMPIP on exploratory locomotor activity in rats 
Drug     Dose (mg/kg, i.p.)   Counts  
Vehicle     -    337  28  
MMPIP     3    296  48  
MMPIP    10    340  43  
MMPIP    30    331  47  
 
Values are mean  S.E.M. (n = 6-8 animals per each group). Locomotor activity counts were 




Table 8. Effects of MMPIP on rota-rod performance in mice. 
 Drug     Dose        Duration (s)   
  (mg/kg, s.c.) 30 (min) 60 (min) 120 (min) 
Vehicle     -  120  0  120  0   120  0  
MMPIP    10  120  0  120  0   120  0  
MMPIP    30  120  0  120  0   120  0  
 
Values are mean  S.E.M. (n = 10 animals per each group). The duration that mice 
walked on the rotating rod was measured with a 120 s cut-off time 30, 60 and 120 






 3 ⪃ᐹ 
࣐࢘ࢫ࠾ࡼࡧࣛࢵࢺ࡬ࡢ MMPIP ࡢᮎᲈᢞ୚࡟ࡼࡾ㸪MMPIP ࡣ⬻ෆ࡬⛣⾜ࡍࡿࡇ࡜ࡀ♧
ࡉࢀࡓ㸬ࡲࡓ㸪MMPIPࡣ 10࠾ࡼࡧ 30 mg/kgࡢᮎᲈᢞ୚ࡢ 1᫬㛫ᚋࡢ⬻ෆ⃰ᗘࡣ 1.5-3.5 µM













 ➨ 3⠇ ⤫ྜኻㄪ⑕ࡢ PPIヨ㦂࡟࠾ࡅࡿ mGlu7ཷᐜయᣕᢠ⸆ࡢస⏝ 
 
௨๓ࡣ⤫ྜኻㄪ⑕࡜㛵㐃ࡍࡿ mGlu7 ཷᐜయࡢ㑇ఏᏊከᆺࡣ᳨ฟࡉࢀ࡞࠸࡜ሗ࿌ࡉࢀ࡚࠸








 1 ᪉ἲ 
1-1 ᐇ㦂ື≀ 











ࢵࢺ࠾ࡼࡧ࣐࢘ࢫࡢᢞ୚ᐜ㔞ࡣ 1࠾ࡼࡧ 10 mL/kg࡜ࡋࡓ㸬 
 
1-3 ࣛࢵࢺ࡟࠾ࡅࡿ PPIヨ㦂 
➨ 1❶ ➨ 2⠇࡟グ㍕ࡋࡓ࣐࢘ࢫ࡜ྠᵝ࡟㸪SR-LAB startle chamber࡜ SR-LAB software
࠿ࡽ࡞ࡿᑠື≀⏝㦫វ཯ᛂ ᐃ⿦⨨ SR-LAB Startle Response System㸦San Diego Instruments, 
Inc., San Diego, CA㸪USA㸧࡟ࡼࡾ㦫វ཯ᛂࢆ ᐃࡋ㸪PPI㸦%㸧ࢆ⟬ฟࡋࡓ㸬Background noise
ࡢᏑᅾୗ࡛ 5ศ㛫ࡢ㥆໬ࢆᐇ᪋ࡋࡓᚋ㸪ࢸࢫࢺࢭࢵࢩࣙࣥࢆ㛤ጞࡋࡓ㸬Background noiseࡣ
60 dB㸪pulse่⃭ࡣ 120 dB, 40࣑ࣜ⛊࡜ࡋ㸪prepulse่⃭࡟ࡣ 63, 66, 72 dB, 20࣑ࣜ⛊㸪ࡍ࡞




 ࣭Pulse alone㸦40࣑ࣜ⛊㸧 
࣭Prepulse 63 dB㸦20࣑ࣜ⛊㸧& pulse 120 dB㸦40࣑ࣜ⛊㸧㸪่⃭㛤ጞ㛫㝸㸦100࣑ࣜ⛊㸧 
࣭Prepulse 66 dB㸦20࣑ࣜ⛊㸧& pulse 120 dB㸦40࣑ࣜ⛊㸧㸪่⃭㛤ጞ㛫㝸㸦100࣑ࣜ⛊㸧 
࣭Prepulse 72 dB㸦20࣑ࣜ⛊㸧& pulse 120 dB㸦40࣑ࣜ⛊㸧㸪่⃭㛤ጞ㛫㝸㸦100࣑ࣜ⛊㸧 
࣭Prepulse 72 dB㸦20࣑ࣜ⛊㸧 
ࡇࢀࡽ 6✀㢮ࡢ่⃭ࢆ 15-30⛊㛫㝸࡛ࣛࣥࢲ࣒࡟㓄⨨ࡋ㸪ྛ 15ᅇࡎࡘྜィ 90ᅇࡢ่⃭ࢆ୚




A) ༢⊂స⏝: MMPIP㸦10-30 mg/kg㸧ࢆ⭡⭍ෆᢞ୚ 30ศᚋ࡟ ᐃ⏝ࢳࣕࣥࣂ࣮࡟ධࢀࡓ㸬 
B) MethamphetmaineㄏⓎ PPI㞀ᐖ࡟ᑐࡍࡿస⏝: MMPIP㸦10-30 mg/kg㸧ࢆ⭡⭍ෆᢞ୚ࡋ
ࡓ 30ศᚋ࡟ methamphetamineࢆ⓶ୗᢞ୚ࡋ㸪ࡑࡢ 10ศᚋ࡟ ᐃ⏝ࢳࣕࣥࣂ࣮࡟ධࢀ
ࡓ㸬Methamphtamine ࡢ⏝㔞࡟ࡣࡇࢀࡲ࡛ࡢ᳨ウ࠿ࡽ㸪㢧ⴭ࡞ PPI 㞀ᐖࢆច㉳ࡍࡿ 3 
mg/kgࢆ⏝࠸ࡓ㸬 
C) KetamineㄏⓎ PPI㞀ᐖ࡟ᑐࡍࡿస⏝: MMPIP㸦10-30 mg/kg㸧ࢆ⭡⭍ෆᢞ୚ࡋࡓ 30ศ
ᚋ࡟ ketamineࢆ⓶ୗᢞ୚ࡋ㸪ࡑࡢ┤ᚋ࡟ ᐃ⏝ࢳࣕࣥࣂ࣮࡟ධࢀࡓ㸬Ketamineࡢ⏝
㔞࡟ࡣࡇࢀࡲ࡛ࡢ᳨ウ࠿ࡽ㸪㢧ⴭ࡞ PPI㞀ᐖࢆច㉳ࡍࡿ 5 mg/kgࢆ⏝࠸ࡓ㸬 
 
1-4 DBA/2J࣐࢘ࢫ࡟࠾ࡅࡿ PPIヨ㦂 
➨ 1❶ ➨ 2⠇࡟‽ࡌ࡚⾜࠸㸪ື ≀ࢆࢸࢫࢺࢳࣕࣥࣂ࣮࡟ධࢀࡿ 30ศ๓࡟MMPIP㸦10-30 
mg/kg㸧ࢆ⓶ୗᢞ୚ࡋࡓ㸬SR-LAB startle chamber࡜ SR-LAB software࠿ࡽ࡞ࡿᑠື≀⏝㦫វ






㞀ᐖࡢច㉳స⏝ࡣ 2⩌㛫ẚ㍑ࡢࡓࡵ Student’s t-testࢆᐇ᪋ࡋࡓ㸬໬ྜ≀ࡢస⏝ࡣከ⩌㛫ࡢ
ẚ㍑ࡢࡓࡵ㸪୍ඖ㓄⨨ศᩓศᯒ㸦one-way analysis of variance; ANOVA㸧ࢆ⏝࠸࡚ゎᯒࡋࡓ
ᚋ㸪post-hoc comparison test㸦Williams’ test㸧ࢆᐇ᪋ࡋࡓ㸬᭷ពỈ‽ࡣ 5%ᮍ‶࡜ࡋࡓ㸬 
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 2 ⤖ᯝ 
mGlu7 ཷᐜయᣕᢠ⸆ࡀឤぬࢤ࣮ࢸ࢕ࣥࢢᶵᵓ࡟ᑐࡋ࡚ᙳ㡪ࢆཬࡰࡍྍ⬟ᛶࢆ᳨ウࡍࡿࡓ
ࡵ㸪PPI㞀ᐖច㉳స⏝ࡢホ౯ࡢࡓࡵ࡟ᇶ♏ PPI࡟ᑐࡍࡿMMPIPࡢస⏝㸪࠾ࡼࡧᢠ⢭⚄⑓స
⏝ࡢホ౯ࡢࡓࡵ࡟ PPI 㞀ᐖ࡟ᑐࡍࡿ MMPIP ࡢస⏝ࢆ᳨ウࡋࡓ㸬MMPIP ࡣ㸪ࣛࢵࢺ࡟࠾ࡅ
ࡿᇶ♏ PPI࡟ᑐࡋ࡚㸪30 mg/kgࡢ⏝㔞࡛ 63 dBࡢ prepulseᙉᗘ࡛ PPIࢆቑຍࡋࡓࡀ㸪ࡑࡢ௚
ࡢ PPI࡟ᑐࡋ࡚ᙳ㡪ࢆཬࡰࡉࡎ㸪PPIࡢపୗస⏝ࢆ♧ࡉ࡞࠿ࡗࡓ㸦Table 9㸧㸬ࡲࡓ㸪⤫ྜኻ
ㄪ⑕ࡢ⸆⌮Ꮫⓗ PPI 㞀ᐖࣔࢹ࡛ࣝ࠶ࡿ methamphetamine ㄏⓎ PPI 㞀ᐖ࠾ࡼࡧ ketamine ㄏⓎ
PPI㞀ᐖ࡟ᑐࡋ࡚㸪MMPIPࡣᙳ㡪ࢆཬࡰࡉ࡞࠿ࡗࡓ㸦Table 9㸧㸬ࡉࡽ࡟㸪⤫ྜኻㄪ⑕ࡢ⮬↛





Table 9. Effects of MMPIP on basal PPI and PPI disruption induced by methamphetamine 
and ketamine in rats. 
 Drug    Dose     PPI (%)     
  (mg/kg, i.p.)   3 (dB)    6 (dB)   12 (dB) 
Vehicle      -   1.3  9.4 39.6  9.9 47.3  7.7 
MMPIP     10   7.6  11.9 39.4  5.1 47.5  4.4 
MMPIP     30  30.8  4.4 a 45.7  4.7 60.5  4.2 
Vehicle /Vehicle     -  15.1  5.3 34.3  5.1 51.5  6.8 
Vehicle/Meth     -   7.7  6.3 20.5  6.8 28.6  5.3 b 
MMPIP/Meth    10   7.4  3.7 20.6  5.0 25.1  6.9 
MMPIP/Meth    30   3.3  5.5 13.6  8.0 26.6  4.4 
Vehicle/Vehicle     -  17.9  2.9 46.6  4.6 57.5  6.0 
Vehicle/Ket     -   4.3  6.0  4.2  10.3 c 24.9  5.5 c 
MMPIP/Ket    10  11.3  5.0 23.4  6.0 30.5  7.2 
MMPIP/Ket    30   0.4  5.8 11.5  5.3 26.6  8.3 
 
Values are mean  S.E.M. (n = 9-11 animals per each group). Meth: subcutaneous 
administration of methamphetamine at a dose of 3 mg/kg, Ket: subcutaneous administration 
of ketamine at a dose of 5 mg/kg. 
a: P < 0.05 versus corresponding vehicle control group. b: P < 0.05, c: P < 0.01 versus 































Figure 23. Effects of MMPIP (s.c.) on prepulse inhibition in DBA/2J mice. Prepulse
inhibition is expressed as mean  S.E.M. (n = 15 animals per each group).
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 3 ⪃ᐹ 
 MMPIP ࡣ PPI ࡢ㞀ᐖస⏝࠾ࡼࡧ PPI 㞀ᐖࡢᨵၿస⏝ࢆ♧ࡉ࡞࠿ࡗࡓ㸬MMPIP ࡣ 10-30 
mg/kgࡢᮎᲈᢞ୚࡟ࡼࡾ㸪࣐࢘ࢫ࡟࠾࠸࡚ࡣ 1.5-3.5 µM࠾ࡼࡧࣛࢵࢺ࡟࠾࠸࡚ࡣ 4.5-13.5 µM
ࡢ⬻ෆ⃰ᗘࢆ♧ࡋ㸪mGlu7ཷᐜయࡢ in vitroࡢᣕᢠస⏝㸦IC50=26 nM㸧ࢆୖᅇࡿ⃰ᗘࡀᏑᅾ
ࡍࡿࡇ࡜࠿ࡽ㸪༑ศ࡞⏝㔞ࡀᢞ୚ࡉࢀࡓ࡜⪃࠼ࡽࢀࡿ㸬௒ᅇࡢ⤖ᯝࡣ㸪mGlu7 ཷᐜయḞᦆ






























 Table 10. Characteristics of animal models for learning/memory in this present study. 
 
㻭㼚㼕㼙㼍㼘㻌㼙㼛㼐㼑㼘 㻿㼜㼑㼏㼕㼑㼟 㻾㼑㼕㼚㼒㼛㼞㼏㼑㼞 㼀㼞㼍㼕㼚㼕㼚㼓 㻯㼔㼍㼞㼍㼏㼠㼑㼞㼕㼟㼠㼕㼏㼟
㻻㼎㼖㼑㼏㼠㻌㼞㼑㼏㼛㼓㼚㼕㼠㼕㼛㼚㻌㼠㼑㼟㼠 㼙㼛㼡㼟㼑 㻙 㻙 㼚㼛㼚㻙㼟㼜㼍㼠㼕㼍㼘㻌㼙㼑㼙㼛㼞㼥
㻸㼛㼏㼍㼠㼕㼛㼚㻌㼞㼑㼏㼛㼓㼚㼕㼠㼕㼛㼚㻌㼠㼑㼟㼠 㼙㼛㼡㼟㼑 㻙 㻙 㼟㼜㼍㼠㼕㼍㼘㻌㼙㼑㼙㼛㼞㼥
㻤㻙㼍㼞㼙㻌㼞㼍㼐㼕㼍㼘㻌㼙㼍㼦㼑 㼞㼍㼠 㼒㼛㼛㼐㻌㼜㼑㼘㼘㼑㼠 㻗 㼟㼜㼍㼠㼕㼍㼘㻌㼣㼛㼞㼗㼕㼚㼓㻌㼙㼑㼙㼛㼞㼥
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 1 ᪉ἲ 
1-1 ᐇ㦂ື≀ 
㞝ᛶ ICR࣐࢘ࢫ㸦5-7㐌㱋㸪᪥ᮏ࢚ࢫ࢚ࣝࢩ࣮ᰴᘧ఍♫㸧࠾ࡼࡧ㞝ᛶ Sprague-Dawleyࣛࢵ
ࢺ㸦5-12㐌㱋㸪᪥ᮏࢳ࣮࣭ࣕࣝࢫ ࣜࣂ࣮ᰴᘧ఍♫㸧ࢆ⏝࠸ࡓ㸬ື ≀ࢆᐊ  232Υ㸪‵ᗘ 5515%㸪
12᫬㛫᫂ᬯࢧ࢖ࢡࣝ㸦7:00-19:00Ⅼⅉ㸧࡟ㄪ⠇ࡉࢀࡓື≀᪋タ㸦୓᭷〇⸆ᰴᘧ఍♫ࡘࡃࡤ◊
✲ᡤෆ㸧࡟࠾࠸࡚㣫⫱ࡋ㸪㣫⫱ᮇ㛫୰㸪㣵ཬࡧỈࢆ⮬⏤ᦤྲྀࡉࡏࡓ㸬࣐࢘ࢫ࠾ࡼࡧࣛࢵࢺ





ࡋࡓ㸬ࣛࢵࢺ࠾ࡼࡧ࣐࢘ࢫࡢᢞ୚ᐜ㔞ࡣ 1࠾ࡼࡧ 10 mL/kg࡜ࡋࡓ㸬 
 
1-3 ࣐࢘ࢫ࡟࠾ࡅࡿ≀యㄆ㆑ヨ㦂 
 ᐃ⏝࣎ࢵࢡࢫ࡟ࡣ⅊Ⰽࡢ࣏ࣜሷ໬ࣅࢽࣝ〇ࡢࡘࡸᾘࡋຍᕤࡋࡓᖜ 40 cmዟ⾜ࡁ 30 cm














ࡿྛ≀య࡬ࡢ᥈⣴᫬㛫ࢆ⏝࠸࡚㸪recognition index (%)ࢆ௨ୗࡢィ⟬ᘧ࡛⟬ฟࡋࡓ㸬 
Recognition index (%) = 100 × B / (A+B) 
A: familiar object࡬ࡢ᥈⣴᫬㛫 
B: novel object࡬ࡢ᥈⣴᫬㛫 











ࡋࡓሙྜ࡜ᐃ⩏ࡋࡓ㸬ྛ ࠎࡢヨ⾜᫬࡟࠾ࡅࡿྛ≀య࡬ࡢ᥈⣴᫬㛫ࢆ⏝࠸࡚㸪location index (%)
ࢆ௨ୗࡢィ⟬ᘧ࡛⟬ฟࡋࡓ㸬 
Location index (%) = 100 × B / (A+B) 
A: object in familiar location࡬ࡢ᥈⣴᫬㛫 
B: object in a new location࡬ࡢ᥈⣴᫬㛫 
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 MMPIP㸦3-30 mg/kg㸧ࢆ⋓ᚓヨ⾜ࡢ 30ศ๓࡟⓶ୗᢞ୚ࡋࡓ㸬 
 
1-5 ࣛࢵࢺ࡟࠾ࡅࡿ 8᪉ྥᨺᑕ≧㏞㊰ヨ㦂 
ᮏヨ㦂࡟ࡣ⅊Ⰽࡢ࣏ࣜሷ໬ࣅࢽࣝ〇ࡢ㧗ᯫᘧ 8 ᪉ྥᨺᑕ≧㏞㊰ࢆ౑⏝ࡋ㸪㐜ᘏ㠀ぢᮏྜ
ࢃࡏㄢ㢟ࢆ⾜ࡗࡓ㸬⿦⨨㸦Med Associates Inc. Georgia, Vermont, USA㸧ࡣ㸪ᗋ࠿ࡽ㧗ࡉ 60 cm
࡛㸪8ゅᙧࡢ୰ኸࣉࣛࢵࢺࣇ࢛࣮࣒㸦┤ᚄ 35 cm㸧࡜୰ኸ㒊࠿ࡽᨺᑕ≧࡟ᙇࡾฟࡋࡓ 8ࡘࡢ
࢔࣮࣒㸦㛗ࡉ 60 cmᖜ 10 cm㸧࠿ࡽ࡞ࡾ㸪⿦⨨ࡢ࿘ࡾ࡟ࡣࣛࢵࢺࡀ⿦⨨࠿ࡽⴠୗࡍࡿࡢࢆ
㜵ࡄࡓࡵ࡟㧗ࡉ 7.5 cm ࡢ⦕ࡀࡘ࠸࡚࠸ࡿ㸬ࣉࣛࢵࢺࣇ࢛࣮࣒࡜࢔࣮࣒ࢆ㝸࡚ࡿࢠࣟࢳࣥࢻ


























⨨ศᩓศᯒ㸦one-way analysis of variance; ANOVA㸧ࢆ⏝࠸࡚ゎᯒࡋࡓᚋ㸪post-hoc 
comparison test㸦Williams’ test㸧ࢆᐇ᪋ࡋࡓ㸬᭷ពỈ‽ࡣ 5%ᮍ‶࡜ࡋࡓ㸬 
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࠾ࡅࡿ recognition indexࢆ⏝㔞౫Ꮡⓗ࡟ῶᑡࡉࡏ㸪3-30 mg/kgࡢ⏝㔞࡛᭷ព࡛࠶ࡗࡓ㸦Figure 
24A㸧㸬࣐࢘ࢫࡢ఩⨨ㄆ㆑ヨ㦂࡟࠾࠸࡚㸪MMPIPࡣ⋓ᚓヨ⾜ 1᫬㛫ᚋࡢࢸࢫࢺヨ⾜࡟࠾ࡅࡿ




















































Figure 24. Effects of MMPIP on object recognition test (A) and on object location 
test (B) in mice. Data represent mean  S.E.M. (n = 9-10 animals per each group). 
*P < 0.05, **P < 0.01 compared with the corresponding vehicle response. ##p < 






























Figure 25. Effects of MMPIP on 8-radial maze test in rats (A and B). Data represent 
mean  S.E.M. (n = 12 animals per each group). **P < 0.01 compared with the 
corresponding vehicle response.
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 3 ⪃ᐹ 
 mGlu7ཷᐜయḞᦆ࣐࢘ࢫࡣ㸪8᪉ྥᨺᑕ≧㏞㊰ヨ㦂࠾ࡼࡧỈ㏞㊰ヨ㦂࡟࠾࠸࡚㸪సᴗグ᠈








ࡣ㸪㢧ⴭ࡟ῶᙅࡋ࡚࠸ࡿ㸦Bushell et al., 2002㸧㸬ࢢ࣮ࣝࣉ III mGluཷᐜయᣕᢠ⸆ CPPGࡣࣛ
ࢵࢺᾏ㤿ࡢṑ≧ᅇ࠾ࡼࡧ CA1ࡢ㛗ᮇᢚᅽ㸦LTD㸧㸦Klausnitzer et al., 2004; Manahan-Vaughan, 






ࢺࢆ⏝࠸ࡓ◚ቯᐇ㦂ࡢ⤖ᯝ࠿ࡽ≀యㄆ㆑ヨ㦂࡛ࡣ㰯࿘ᅖ⓶㉁㸦perirhinal cortex㸧㸦Winters and 








㉳ࡇࡍྍ⬟ᛶࡀ♧၀ࡉࢀࡓ㸬mGlu7ཷᐜయḞᦆ࣐࢘ࢫࡣ㸪ཷ ືᅇ㑊ヨ㦂㸦Callaertzs-Vegh et al., 














 ➨ 5⠇ ࡑࡢ௚୰ᯡ⚄⤒⣔ᶵ⬟࡟࠾ࡅࡿ mGlu7ཷᐜయᣕᢠ⸆ࡢస⏝ 
 
















al., 2005㸧㸬ၷ㬆཯ᛂࣔࢹࣝࡣ㸪ࢭࣟࢺࢽࣥ 5-HT1Aసື⸆࠾ࡼࡧ SSRIࡀၷ㬆཯ᛂࢆᢚไࡍ
ࡿࡇ࡜࠿ࡽ㸪ᢠ୙Ᏻᵝ࠾ࡼࡧᢠ࠺ࡘᵝస⏝ࢆ᳨ฟࡍࡿࡇ࡜ࡀ࡛ࡁࡿ࡜⪃࠼ࡽࢀ࡚࠸ࡿ
㸦Olivier et al., 1998a, 1998b㸧㸬ࢫࢺࣞࢫㄏⓎ㧗య ཯ᛂࡣ㸪↓᮲௳ࢫࢺࣞࢫ࡟ᑐࡍࡿᢠ୙Ᏻ
స⏝ࢆホ౯ࡍࡿࡓࡵ࡟⏝࠸ࡽࢀ࡚࠸ࡿ㸦Olivier et al., 2000, 2003㸧㸬♫఍ᛶ⾜ືヨ㦂ࡣ㸪୙Ᏻ
Ỉ‽ࢆ᳨ฟࡍࡿࡇ࡜ࡀ࡛ࡁࡿࣔࢹࣝ࡜ࡋ࡚౑⏝ࡉࢀ࡚࠸ࡿ㸦File and Seth, 2003㸧㸬 
 ③ぬ࡟㛵ࡋ࡚ࡣ㸪mGlu7ཷᐜయࡢసື⸆࡛࠶ࡿ AMN082ࡢ୰⬻Ỉ㐨࿘ᅖ⅊ⓑ㉁࡬ࡢᒁᡤ
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 ᢞ୚ࡀ㸪ࢸ࢖ࣝࣇࣜࢵࢡࢸࢫࢺ࡟࠾ࡅࡿ₯᫬ࢆ▷⦰ࡍࡿࡇ࡜ࡀ♧ࡉࢀ࡚࠸ࡿ㸦Marabese et al., 
2007a, 2007b㸧㸬୍᪉࡛㸪AMN082 ࡢ⭡⭍ෆᢞ୚ࡣ㸪࣍ࢵࢺࣉ࣮ࣞࢺࢸࢫࢺ࡟࠾ࡅࡿ⾜ືኚ
໬࡟ᙳ㡪ࢆཬࡰࡉ࡞࠸ࡇ࡜ࡀ♧ࡉࢀ࡚࠸ࡿ㸦Stachowicz et al., 2008㸧㸬ࡇࢀࡽࡢ⤖ᯝࡣ㸪ᢞ୚
⤒㊰࡟ࡼࡿ㐪࠸ࡀ࠶ࡿࡀ㸪⇕่⃭ࢆ⏝࠸ࡓ᪉ἲ࡟࠾ࡅࡿ AMN082ࡢస⏝ࡣ୍⮴ࡋ࡚࠸࡞࠸㸬
mGlu7 ཷᐜయḞᦆ࣐࢘ࢫࡣ㸪ࣇࢵࢺࢩࣙࢵࢡ㸪ࢸ࢖ࣝࣇࣜࢵࢡ࠾ࡼࡧ࣍ࢵࢺࣉ࣮ࣞࢺ࡟࠾
ࡅࡿ③ぬ཯ᛂࡀ㸪㔝⏕ᆺ࡜ྠ➼࡛࠶ࡗࡓ㸦Masugi et al., 1999㸧㸬ᮏᐇ㦂࡛ࡣ㸪⇕่⃭ࢆຍ࠼
࡚ᛴᛶ⑊③ࢆホ౯࡛ࡁࡿᑿᾐỈヨ㦂㸪࠾ࡼࡧ໬Ꮫ่⃭࡟ࡼࡿᛴᛶᣢ⥆ᛶ⑊③ࡢࣔࢹ࡛ࣝ࠶
ࡿ࣐࣍ࣝࣜࣥࢸࢫࢺࢆ⏝࠸࡚㸪MMPIPࡢస⏝ࢆ᳨ウࡋࡓ㸬 
 mGlu7 ཷᐜయḞᦆ࣐࢘ࢫࡣ 12 㐌㱋ࢆ㉸࠼ࡿ࡜㸪pentylenetetrazole ࡟ࡼࡿࡅ࠸ࢀࢇࡢឤཷ


















 1 ᪉ἲ 
1-1 ᐇ㦂ື≀ 
 㞝ᛶ ICR࣐࢘ࢫ㸦5-7㐌㱋㸪᪥ᮏ࢚ࢫ࢚ࣝࢩ࣮ᰴᘧ఍♫㸧࠾ࡼࡧ㞝ᛶ Sprague-Dawleyࣛࢵ
ࢺ㸦7㐌㱋㸪᪥ᮏࢳ࣮࣭ࣕࣝࢫ ࣜࣂ࣮ᰴᘧ఍♫㸧ࢆ⏝࠸ࡓ㸬ື ≀ࢆᐊ  232Υ㸪‵ᗘ 5515%㸪
12᫬㛫᫂ᬯࢧ࢖ࢡࣝ㸦7:00-19:00Ⅼⅉ㸧࡟ㄪ⠇ࡉࢀࡓື≀᪋タ㸦୓᭷〇⸆ᰴᘧ఍♫ࡘࡃࡤ◊
✲ᡤෆ㸧࡟࠾࠸࡚㣫⫱ࡋ㸪㣫⫱ᮇ㛫୰㸪㣵ཬࡧỈࢆ⮬⏤ᦤྲྀࡉࡏࡓ㸬࣐࢘ࢫ࠾ࡼࡧࣛࢵࢺ






ࡧ 10 mL/kg࡜ࡋࡓ㸬௘ࣛࢵࢺࡢᢞ୚ᐜ㔞ࡣ 5 mL/kg࡜ࡋࡓ㸬 
 
1-3 ࣐࢘ࢫ࡟࠾ࡅࡿᑿᠱᆶヨ㦂 
 30 lxࡢ᫂ࡿࡉࡢୗ࡛㸪࣐࢘ࢫࡢᑿ࡟⢓╔ࢸ࣮ࣉࢆ㈞ࡾ௜ࡅ㸪ᗋ࠿ࡽ 50 cmࡢ㧗ࡉ࡟タ⨨
ࡉࢀࡓᲬ࡟ᅛᐃࡋ㸪࣐࢘ࢫࢆྞࡾୗࡆࡓ㸬ヨ㦂ࡣ 10ศ㛫⾜ࢃࢀ㸪↓ື໬ࡢᣢ⥆᫬㛫ࢆ㸪࢟
࣮ࣃࢵࢻࡢ௜࠸ࡓࢱ࢖࣒ࣞࢥ࣮ࢲ࣮㸦ᰴᘧ఍♫ࢽ࣮ࣗࣟࢧ࢖࢚ࣥࢫ㸧ࢆ౑ࡗ࡚ ᐃࡋࡓ㸬
ᑿᠱᆶヨ㦂ࡢ 30ศ๓࡟MMPIP㸦10-30 mg/kg㸧ࢆ⓶ୗᢞ୚ࡋࡓ㸬 
࡞࠾㸪ᮏ᮲௳࡟࠾࠸࡚ᢠ࠺ࡘ⸆ imipramine ࡣ↓ື໬᫬㛫ࢆ▷⦰ࡍࡿࡇ࡜ࢆ☜ㄆࡋ࡚࠸ࡿ





 ࡞ࡃ࡜ࡶ 1᫬㛫㥆໬ࡋࡓ㸬௘ࣛࢵࢺ࡟MMPIP㸦10-30 mg/kg㸧ࢆ⓶ୗᢞ୚ࡋ㸪ẕ⋇ࣛࢵࢺࡢ
ࢣ࣮ࢪ࡬ᡠࡋࡓ㸬ࡑࡢ 30ศᚋ㸪௘ࣛࢵࢺࢆ㸪㜵㡢ᐊ㸦AT-81㸪ࣜ࢜ࣥᰴᘧ఍♫㸧࡟タ⨨ࡉࢀ
ࡓ Cool Plate®㸦NCP-2215㸪ᰴᘧ఍♫ ᪥ఙ⌮໬㸧ୖࡢࢫࢸࣥࣞࢫࢳࣕࣥࣂ࣮㸦┤ᚄ 10.5 cm
㧗ࡉ 16 cm㸧࡟⨨࠸ࡓ㸬Cool Plate®ࡣ 24Υ࡟ࢳࣕࣥࣂ࣮ࡢ ᗘࢆ⥔ᣢࡉࢀࡓ㸬㉸㡢Ἴ㡿ᇦ
ࡢၷ㬆཯ᛂࡢᩘࢆ 5 ศ㛫 ᐃࡋࡓ㸬௘ࣛࢵࢺ࠿ࡽⓎࡏࡽࢀࡓၷ㬆ࡣ㸪㉸㡢Ἴឤཷᛶ࣐࢖ࢡ
ࣟࣇ࢛࡛ࣥ㞟㡢ࡉࢀ㸪ᑓ⏝ࡢ๓⨨ቑᖜჾ࡛ቑᖜࡉࢀࡓ㸬ࡑࡢ࢔ࢼࣟࢢಙྕࡣ㸪࢔ࢼࣟࢢ㸭
ࢹࢪࢱࣝኚ᥮ჾ㸦CH-3150, Exacq Technologies, Inc., Indiana, USA㸧࡛ࢹࢪࢱࣝಙྕ࡟ኚ᥮ࡉ
ࢀ㸪ࣃ࣮ࢯࢼࣝࢥࣥࣆ࣮ࣗࢱ࣮㸦PRECISION 470®㸪Dell Inc., USA㸧ୖ࡟グ㘓ࡉࢀゎᯒࡉࢀ
ࡓ㸬㌿㏦ࡉࢀࡓࢹࢪࢱࣝࢹ࣮ࢱࡣ㸪୓᭷〇⸆ᰴᘧ఍♫࡛స〇ࡉࢀࡓゎᯒࢯࣇࢺ㸦Dasy Lab® 7.0, 
measX GmbH and Co. KG Moenchengladbach, Germany㸧ࢆ౑ࡗ࡚⮬ືⓗ࡟ィ ࡉࢀࡓ㸬 ᐃ
⤊஢ᚋ㸪┤ࡕ࡟௘ࣛࢵࢺࢆẕ⋇ࣛࢵࢺࡢࢣ࣮ࢪ࡟ᡠࡋࡓ㸬 
࡞࠾㸪ᮏ᮲௳࡟࠾࠸࡚ᢠ୙Ᏻ⸆ diazepamࡣၷ㬆཯ᛂࢆᢚไࡍࡿࡇ࡜ࢆ☜ㄆࡋ࡚࠸ࡿ㸦Satow 
et al., 2008㸧㸬 
 
1-5 ࣐࢘ࢫࡢࢫࢺࣞࢫㄏⓎ㧗య ཯ᛂ 
 ヨ㦂ᙜ᪥㸪࣐࢘ࢫࢆᐇ㦂ᐊ࡬⛣ືࡋ㸪⩌㣫⫱࠿ࡽಶู㣫⫱࡟⛣ࡋ㸪ᑡ࡞ࡃ࡜ࡶ 1 ᫬㛫㥆
໬ࡋࡓ㸬┤⭠  ᐃࡣྜィ 2ᅇ⾜ࢃࢀ㸪1ᅇ┠ࡢ ᐃ⤖ᯝࢆ T1࡜ࡋ㸪ࡑࡢ 10ศᚋࡢ ᐃ⤖
ᯝࢆ T2 ࡜ࡋࡓ㸬1 ᅇ┠ࡢ ᐃ⮬యࡀࢫࢺࣞࢫ࡜࡞ࡾ㸪2 ᅇ┠ ᐃࡢ┤⭠ ࡀୖ᪼ࡍࡿ≉ᚩ
ࢆ฼⏝ࡋ࡚㸪ࢫࢺࣞࢫㄏⓎ㧗య ࡣ㸪T2 ࡜ T1 ࡢᕪ㹙ǼT㸦T2㸫T1㸧㹛࡜ࡋ࡚⾲グࡋࡓ㸬ࢢ
ࣜࢭ࡛ࣜࣥ₶⁥࡟ࡉࢀࡓࢧ࣮࣑ࢫࢱࣉ࣮ࣟࣈ㸦Physitemp Instruments Inc., NJ, USA㸧ࢆ࣐࢘
ࢫࡢ┤⭠࡟ᤄධࡋ㸪┤⭠ ࢆ ᐃࡋࡓ㸬MMPIP㸦3-30 mg/kg㸧ࢆ T1 ᐃࡢ 1᫬㛫๓࡟⓶ୗ
ᢞ୚ࡋࡓ㸬 
࡞࠾㸪ᮏ᮲௳࡟࠾࠸࡚ᢠ୙Ᏻ⸆ diazepam ࡣࢫࢺࣞࢫㄏⓎ㧗య ཯ᛂࢆᢚไࡍࡿࡇ࡜ࢆ☜ㄆ




 ♫఍ᛶ⾜ືヨ㦂࡟ࡣ㸪᫂ࡿ࠸᮲௳࡛⅊Ⰽࡢ࣏ࣜሷ໬ࣅࢽࣝ〇ࡢ࣎ࢵࢡࢫ㸦ᖜ 62.4 cmዟ
⾜ࡁ 41.7 cm㧗ࡉ 36.9 cm㸧ࢆ౑⏝ࡋ㸪᫂ᬯࢧ࢖ࢡࣝࡢ᫂ᮇ࡟㸪ࡑࢀࡒࢀ␗࡞ࡿࢣ࣮ࢪ࡛㣫
⫱ࡉࢀ࡚࠸ࡓ 2 ༉ࡢࣛࢵࢺࡢ♫఍ᛶ⾜ືࢆ ᐃࡍࡿࡇ࡜࡟ࡼࡾ⾜ࡗࡓ㸬ࡲࡎ㸪య㔜ࡢᕪࡀ
20 g ௨ෆ࡜࡞ࡿࡼ࠺࡟࣌࢔ࢆỴᐃࡋ㸪ྠ୍⸆≀ฎ⨨ࢆᐇ᪋ࡋࡓ㸬ࡍ࡭࡚ࡢࣛࢵࢺࢆᐇ㦂ࢆ









࡚࠸ࡿ㸦data not shown㸧㸬 
 
1-7 ࣐࢘ࢫ࡟࠾ࡅࡿᑿᾐỈヨ㦂 
 ᑿࡢඛ➃࠿ࡽ⣙ 1/3 ࡲ࡛ࢆ 50ᗘࡢ Ỉ࡟ࡘࡅ࡚㸪ᑿࡀ཯ᛂࡍࡿࡲ࡛ࡢ₯᫬ࢆࢫࢺࢵࣉ࢘
࢛ࢳࢆ⏝࠸࡚ ᐃࡋࡓ㸬࢝ࢵࢺ࢜ࣇ᫬㛫ࢆ 30 ⛊࡜ࡋ㸪཯ᛂࡍࡿࡲ࡛ࡢ᫬㛫ࡀ 30 ⛊ࢆ㉸࠼
ࡓ࡜ࡁࡣ㸪₯᫬ࢆ 30⛊࡜ࡋࡓ㸬MMPIP㸦10-30 mg/kg㸧ࢆヨ㦂ࡢ 30ศ๓࡟⓶ୗᢞ୚ࡋࡓ㸬 
࡞࠾㸪ᮏ᮲௳࡟࠾࠸࡚㙠③⸆ morphine ࡣᑿࡀ཯ᛂࡍࡿࡲ࡛ࡢ₯᫬ࢆᘏ㛗ࡍࡿࡇ࡜ࢆ☜ㄆࡋ
࡚࠸ࡿ㸦Satow et al., 2008㸧㸬 
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 1-8 ࣐࢘ࢫ࡟࠾ࡅࡿ࣐࣍ࣝࣜࣥヨ㦂 




ࢆ࣐࣍ࣝࣜࣥᢞ୚ࡢ 30 ศ๓࡟⓶ୗᢞ୚ࡋࡓ㸬࣐࣍ࣝࣜࣥ࡟ࡼࡿ⾜ືࡣ 2 ┦ᛶ࡛㸪ᢞ୚ 10
ศ௨ෆ࡟ㄆࡵࡽࢀࡿ⾜ື㸦➨ 1┦ᛶ཯ᛂ㸧࡜ᢞ୚ 15㹼40ศ࡟෌ᗘㄆࡵࡽࢀࡿ⾜ື㸦➨ 2┦
ᛶ཯ᛂ㸧ࢆほᐹࡋࡓ㸬➨ 1 ┦ࡢ⑊③⾜ື࡟ࡣ⬨㧊࡛ࡢࢧࣈࢫࢱࣥࢫ P ࡞࡝ࡢ③ぬఏ㐩≀㉁
ࡀ㸪➨ 2 ┦࡟ࡣࣉࣟࢫࢱࢢࣛࣥࢪࣥ࡞࡝ࡢ⅖⑕ᛶ࣓ࢹ࢕࢚࣮ࢱ࣮ࡀ㛵୚ࡋ࡚࠸ࡿ࡜⪃࠼ࡽ
ࢀ࡚࠸ࡿ㸬 
࡞࠾㸪ᮏ᮲௳࡟࠾࠸࡚㙠③⸆ morphineࡣ➨ 1┦ᛶ࠾ࡼࡧ➨ 2┦ᛶ཯ᛂࢆᢚไࡍࡿࡇ࡜ࢆ☜




ࢫࢆ᭱኱ୗᙉᗘࡢ㟁Ẽࢩࣙࢵࢡ㸦duration 5 ms㸪frequency 100 Hz㸪amplitude 9 mA㸪period 0.6 
s㸧ࢆ୧┠ࡢゅ⭷࡬㟁ᴟࢆ౑ࡗ࡚㏻㟁ࡋࡓ㸬ࡑࡢᚋࡢ㛫௦ᛶࡅ࠸ࢀࢇ㸪ᙉ┤ᛶࡅ࠸ࢀࢇ࠾ࡼ
ࡧṚஸࡢⓎ⌧ࢆ 30ศ㛫ほᐹࡋࡓ㸬MMPIP㸦100 mg/kg㸧ࢆヨ㦂ࡢ 30ศ๓࡟⓶ୗᢞ୚ࡋࡓ㸬 
࡞࠾㸪ᮏ᮲௳࡟࠾࠸࡚ caffeineࡣࡅ࠸ࢀࢇ࠾ࡼࡧṚஸࡢⓎ⌧⋡ࢆቑຍࡍࡿࡇ࡜ࢆ☜ㄆࡋ࡚࠸
ࡿ㸦data not shown㸧㸬 
 
1-10 ࣐࢘ࢫ࡟࠾ࡅࡿ pentylenetetrazoleㄏⓎࡅ࠸ࢀࢇ 
 ࣐࢘ࢫ࡟ pentylenetetrazoleࡢ᭱኱ୗ⏝㔞࡛࠶ࡿ 60 mg/kgࢆ⓶ୗᢞ୚ࡋ㸪ᢞ୚┤ᚋ࠿ࡽ㛫
௦ᛶࡅ࠸ࢀࢇ㸪ᙉ┤ᛶࡅ࠸ࢀࢇ࠾ࡼࡧṚஸࡢⓎ⌧ࢆ 30ศ㛫ほᐹࡋࡓ㸬MMPIP㸦100 mg/kg㸧
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 ࢆヨ㦂ࡢ 30ศ๓࡟⓶ୗᢞ୚ࡋࡓ㸬 
࡞࠾㸪ᮏ᮲௳࡟࠾࠸࡚ caffeineࡣࡅ࠸ࢀࢇ࠾ࡼࡧṚஸࡢⓎ⌧⋡ࢆቑຍࡍࡿࡇ࡜ࢆ☜ㄆࡋ࡚࠸




⩌㛫ࡢẚ㍑ࡢࡓࡵ㸪୍ඖ㓄⨨ศᩓศᯒ㸦one-way analysis of variance; ANOVA㸧ࢆ⏝࠸࡚ゎ











୍᪉㸪MMPIPࡣ 30 mg/kgࡢ♫఍ᛶ⾜ືࢆῶᑡࡉࡏ㸪ྠ ᫬࡟ line crossingࡶపୗࡉࡏࡓ㸦Figure 



















Figure 26. Effects of MMPIP on tail suspension in mice (A), on maternal 
separation-induced ultrasonic vocalization in rat pups (B) and on stress-induced 
hyperthermia in mice (C). Results for immobility (A), calls (B) and (ΔT = T2 − T1)
(C) are means  S.E.M. (A, n = 10 animals per each group; B, n = 4-5 animals per 









































































Figure 27. Effects of MMPIP on social interaction in rats. Results for social 
interaction time (A) and line crossing (B) are means  S.E.M. (n = 6 animals per each 
group). *P < 0.05, **P < 0.01 compared with the corresponding vehicle response.
A B
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Table 12. Effects of MMPIP on tail withdrawal latencies in tail immersion test (A) and 
licking/biting behavior induced by formalin (B) in mice. 
A: Effects of MMPIP on tail immersion test in mice. 
Drug   Dose (mg/kg, s.c.)  Tail withdrawal latency (s)  
Vehicle    -         5.03  0.37  
MMPIP   10         4.90  0.43  
MMPIP   30         5.04  0.46  
 
B: Effects of MMPIP on formalin test in mice. 
Drug   Dose (mg/kg, s.c.)  Licking/biting behavior (s) 
      1st phase  2nd phase 
Vehicle    -   111  13  139  31 
MMPIP   10   116  12  180  51 
MMPIP   30   124  19  115  26 
 
Values are means  S.E.M. (n = 10 animals per each group). Tail withdrawal latency in the tail 
immersion test was recorded from 30 min after administration of MMPIP. Formalin (2%) at a 
volume of 20 µL was subcutaneously injected into the foot pad of the mouse hind paw. 
Licking/biting behavior induced by formalin was recorded in the 1st phase from immediately to 
10 min after formalin injection and the 2nd phase from 15 to 40 min after formalin injection. 
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Table 13. Induction of convulsions by an electrical shock or pentylenetetrazole in mice. 
A: Electrical shock-induced convulsions 
Drug   Dose (mg/kg, s.c.) CC      TC  Mortality 
Vehicle   (10)   -   5       5      0  
MMPIP  (10)  100   5       6      1  
 
B: Pentylenetetrazole (60 mg/kg, s.c.)-induced convulsions 
Drug   Dose (mg/kg, s.c.) CC      TC  Mortality 
Vehicle   (11)   -   2       0      0  
MMPIP  (11)  100   2       0      0  
 
Numbers in parentheses indicate numbers of animal used. Numbers in the table indicate 
numbers of animal exhibiting convulsions within 30 min after electrical shock or administration 





 3 ⪃ᐹ 
 mGlu7 ཷᐜయࡢ୰ᯡ⚄⤒⣔ᶵ⬟࡟࠾ࡅࡿᙺ๭ࡣ༑ศ࡟ゎ᫂ࡉࢀ࡚࠸࡞࠿ࡗࡓࡀ㸪௒ᅇึ























 ሗ࿌㸦Sansig et al., 2001㸧ࢆేࡏ࡚⪃࠼ࡿ࡜㸪mGlu7ཷᐜయḞᦆ࣐࢘ࢫࡢࡅ࠸ࢀࢇឤཷᛶቑ
኱ࡣ㸪⚄⤒Ⓨ㐩ᮇࡢ mGlu7 ཷᐜయḞᦆ࡟ࡼࡿ஧ḟⓗ࡞Ⓨ㐩ኚ໬࡟ࡼࡿࡶࡢ࡛࠶ࡿྍ⬟ᛶࡀ
⪃࠼ࡽࢀࡿ㸬ࡲࡓᮏᐇ㦂⤖ᯝࡣ㸪≉Ⓨᛶ඲⯡࡚ࢇ࠿ࢇᝈ⪅࡜㸪mGlu7 ཷᐜయࢆࢥ࣮ࢻ໬ࡍ




 ➨ 6⠇ ᑠᣓ 
 






♏ PPI ࢆ㞀ᐖࡋ࡞࠿ࡗࡓ㸬ࡲࡓ㸪⤫ྜኻㄪ⑕ࡢ PPI 㞀ᐖࣔࢹ࡛ࣝ࠶ࡿࣛࢵࢺࡢ









MMPIPࡣࣛࢵࢺࡢ♫఍ᛶ⾜ືࢆῶᑡࡋࡓࡀ㸪ྠ ᫬࡟ line crossingࡶపୗࡉࡏࡓ㸬⑊③࡟࠾
ࡅࡿ MMPIP ࡢస⏝ࢆ᳨ウࡋࡓ࡜ࡇࢁ㸪MMPIP ࡣ࣐࢘ࢫࡢᑿᾐỈヨ㦂࡟࠾࠸࡚⑊③㜈್
࡟ᙳ㡪ࢆཬࡰࡉ࡞࠿ࡗࡓ㸬ࡲࡓ㸪࣐࢘ࢫࡢ࣐࣍ࣝࣜࣥヨ㦂࡟࠾࠸࡚㸪➨ 1┦཯ᛂ࠾ࡼࡧ➨
2┦཯ᛂ࡟࠾ࡅࡿ⯍ࡵࡿ㸭ჶࡴ⾜ 㸦ືlicking/biting㸧࡟ᙳ㡪ࢆཬࡰࡉ࡞࠿ࡗࡓ㸬ࡅ࠸ࢀࢇ㜈



















ᣕᢠ⸆ AIDA ࠾ࡼࡧ S-4CPG㸪࠾ࡼࡧ㠀➇ྜᆺ mGlu1 ཷᐜయᣕᢠ⸆ FTIDC ࡟ࡼࡾ㑅ᢥⓗ
࡟ᣕᢠࡉࢀࡓ㸬 
2㸧mGlu2/3ཷᐜయసື⸆ LY379268ࡣ㸪⤫ྜኻㄪ⑕ࡢ PPI㞀ᐖࣔࢹ࡛ࣝ࠶ࡿ DBA/2J࣐࢘ࢫ
ࡢ PPI㞀ᐖ࡟ࡣᙳ㡪ࢆཬࡰࡉ࡞࠿ࡗࡓ㸬୍᪉㸪LY379268࠾ࡼࡧ mGlu2ཷᐜయ࣏ࢸࣥࢩ࢚
࣮ࢱ࣮BINAࡣ㸪MK-801ㄏⓎ♫఍ᛶㄆ㆑㞀ᐖࢆᨵၿࡋࡓ㸬BINA࡟ࡼࡿMK-801ㄏⓎ♫఍
ᛶㄆ㆑㞀ᐖࡢᨵၿస⏝ࡣ㸪mGlu2/3 ཷᐜయᣕᢠ⸆ LY341495 ࡟ࡼࡾ㜼ᐖࡉࢀࡓ㸬ࡲࡓ㸪
LY379268ࡣ㸪ketamineㄏⓎ๓㢌๓⓶㉁ γ࢜ࢩ࣮ࣞࢩࣙࣥࣃ࣮࣡ࡢቑຍࢆῶᙅࡋࡓ㸬 
3㸧mGlu7 ཷᐜయᣕᢠ⸆ MMPIP ࡣ⤫ྜኻㄪ⑕ࡢື≀ࣔࢹࣝ࡟⏝࠸ࡽࢀࡿホ౯⣔ࡢ࣐࢘ࢫ࠾




















య㸪mGlu2/3 ཷᐜయ࠾ࡼࡧ mGlu7 ཷᐜయࡢឤぬࢤ࣮ࢸ࢕ࣥࢢᶵᵓ࠾ࡼࡧㄆ▱ᶵ⬟࡟࠾ࡅࡿ
ᙺ๭ࡢ୍➃ࢆゎ᫂ࡍࡿࡇ࡜ࡀ࡛ࡁࡓ㸬 
⤫ྜኻㄪ⑕ࡢ᪤Ꮡ⸆࡜ mGluཷᐜయࣜ࢞ࣥࢻࡢẚ㍑ࢆ Table 14࡟♧ࡍ㸬ື ≀ࣔࢹࣝ࡟࠾࠸
࡚㸪ᐃᆺᢠ⢭⚄⑓⸆࡛࠶ࡿ haloperidol ࡣ㝧ᛶ⑕≧ࡢື≀ࣔࢹ࡛ࣝ࠶ࡿ㐠ືஹ㐍ࢆᢚไࡍࡿ
ࡀ㸪㝜ᛶ⑕≧ࣔࢹ࡛ࣝ࠶ࡿ♫఍ᛶ⾜ື㞀ᐖ࠾ࡼࡧㄆ▱ᶵ⬟㞀ᐖࣔࢹࣝ࡟࠾࠸࡚ࡣᙳ㡪ࢆཬ









࠾ࡼࡧ mGlu1 ཷᐜయᣕᢠ⸆ࡀ᭷ຠᛶࢆ♧ࡋ㸪mGlu2/3 ཷᐜయసື⸆ࡣ༢๣࡛ࡣ᭷ຠᛶࢆ♧
ࡉ࡞࠸࡜⪃࠼ࡽࢀࡿ㸬Haloperidol࠾ࡼࡧ clozapineࡣ⬻Ἴࡢ๓㢌๓⓶㉁ γ࢜ࢩ࣮ࣞࢩࣙࣥࣃ
















Figure 28. Proposed mechanisms of regulation of glutamatergic neuronal activity in the 
prefrontal cortex by mGlu receptor (mGluR). Disinhibition due to hypofunction of 
NMDA receptors (NMDAR) expressed on parvalbumine positive GABAergic
interneurons or hyperactivation of thalamocortical afferent may cause activation of 
pyramidal neuron which may lead to an increase in glutamate release in the prefrontal 
cortex. The blockade of mGluR1 and the stimulation of mGluR2/3 reduces the increase in 
glutamate release in the pyramidal neuron or the presynaptic excitatory neuron 
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